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Introduction 

The Rocky Flats Natural Resource Management Policy (1998) on vegetation and habitat 
management states that the Rocky Flats Environmental Technology Site (Site) will manage prairie 
habitat to maintain healthy, diverse native habitat and maintain habitat essential to endangered and 
rare species. Since 1990, the Site has experienced an invasion of noxious weed species that are 
degrading the buffer zone habitat. Six weed species (particularly diffuse knapweed, as well as 
Canada thistle, dalmatian toadflax, and musk thistle) have been encroaching on the disturbed and 
undisturbed areas of the buffer zone at a rapid rate. Monocultures of weeds, especially diffuse 
knapweed, have become established, crowding out native species. The Department of Energy is 
required to take action to control the spread of these.weeds and reduce their populations on Site i n  
order to maintain habitat quality and comply with several state and federal weed control statutes. 
This environmental assessment addresses the methodologies that the Site may use to control weeds 
and manage vegetation. 

The undisturbed buffer zone is an area where naturally occurring fires have not been allowed 
to burn dead vegetation that has accumulated since about 1972. As a result, a fuel load of dead 
vegetation has been building up j n  the buffer zone for about 25 years. In order to maintain the 
grasslands at the Site at their most productive and diverse, stimulate stronger growth from native 
prairie species, and remove the fuel load from the buffer zone, the Department of Energy wishes to 
remove the accumulated buildup of dead vegetation from the prairie grasslands. 

environmental assessment will be used to select an approved list of techniques that are suitable for 
use at Rocky Flats. A Vegetation.Management Plan will be written upon completion of this 
environmental'assessment and reviewed each year thereafter to identify the specific approved 
management activities that will.be implemented each year. 

the three alternatives considered; Affected Environment, which describes the current physical 
conditions in the buffer zone; and Environmental Effects, which describes the consequences of 
implementing each of the three alternatives. 

The analysis of impacts from vegetation management techniques addressed i n  this 

This document is divided into four major sections: Background; Alternatives, which describes 

Background 

The Rocky Flats Environmental Technology Site (formerly Rocky Flats Plant) has been a 
Department of Energy installation since 1952. Rocky Flats is located on approximately 6,266 
acres in rural northern Jefferson County, Colorado, 16 miles northwest of Denver (Figure 1, 
Location Map). The Rocky Flats buffer zone occupies most of this acreage, about 5,800 acres. 
The developed portion of the Site, the industrial area, occupies approximately 400 acres in the  
middle of the Site. 

For the most part, the acreage included in the buffer zone at Rocky'Flats has been utilized as 
security buffer area and wildlife habitat since it was acquired. The area is relatively undisturbed 
compared to areas east and northeast of the Site. The buffer zone is traversed by maintained dirt or 
gravel roads. Environmental remediation work has disturbed less than 50 acres of the buffer zone. 

Noxious weeds are defined as exotic plants that have been introduced into an environment 
where they are so successful that they displace native species and take over their habitat. State and 
Federal statutes identify noxious and undesirable plants and outline the Department's 
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responsibility for management of noxious weeds. The main statutes applicable at Rocky Flats are 
the Federal Noxious Weed Act, the  Colorado Weed Management Act, and the Federal Insecticide, 
Fungicide and Rodenticide Act. These slatutes require federal agencies to identify noxious weeds 
that inhabit lands under their control and to take steps to control or eradicate noxious or 
undesirable plants to prevent their spread. They also require following label directions on 
commercially available pesticides. 

The current, most widespread noxious weeds are not believed to have been a problem i n  the 
buffer zone i n  1990. The results of vegetation monitoring surveys conducted i n  1992, indicated 
that diffuse knapweed was found i n  several small areas on the western edge of the Site during that 
year (Figure 3). Noxious weeds were mapped in test plots further east in 1995, and the 
populations on Site have increased each year since that time (see Figures 4, 5 ,  7 and 8). Weeds are 
now a problem on approximately 90 percent of the buffer zone acreage. 

Rocky Flats personnel conduct weed control activities yearly in the buffer zone. Currently 
herbicides, manual or mechanical removal, and biological controls are used to control the spread of 
weeds on approximately 260 acres in the buffer zone each year. 

The weed problem is one the Site shares with its geographical neighbors. Boulder City Open 
Space, Boulder County Open Space, and Jefferson County Open Space have all shared information 
wi th  the Site about the extent of the weed problems within their jurisdictions and their programs to 
control noxious weeds. The Site intends to continue this cooperative arrangement of sharing 
information, expertise, and resources. 

Department of Energy hosted two public meetings were held in August and September 1998, 
to discuss vegetation management techniques and the issues and concerns that surround vegetation 
management at the Site. During the meetings, the participants developed a list of the management 
techniques that are available and could be utilized at the Site. The participants also identified 
impacts that should be addressed in the environmental assessment, and a list of concerns to be 
considered when annual vegetation management plans are produced. The management techniques, 
impacts, and concerns identified at the meetings are listed in Appendix A. 

Five categories of vegetation management techniques were identified for analysis in this 
environmental assessment: .1) herbicide application; 2) biological controls; 3) mechanical 
controls; 4) cultural practices; and 5 )  prescribed fires. Table W-3 shows combinations of 
vegetation management techniques that will be analyzed to control weeds and reduce fuel loads at 
Rocky Flats. 

Alternatives 

Three alternatives have been developed for analysis in this environmental assessment. They 
cover a spectrum of activity levels from taking no vegetation management actions to combining a 
large number of vegetation management techniques that would be implemented in an integrated 
fashion. Brief descriptions of the three alternatives follow; Table A- 1 shows the details of the 
alternatives and the vegetation management techniques that would be included in each alternative. 
The alternatives describe the maximum levels of activity that would occur under that alternative, 
for example maximum annual acreage of controlled burns. Selection of an alternative would result 
in  the implementation of a combination of the activities that is equal to or less than the total level 
of activity identified in the alternative. Department of Energy prefers to be able to implement the 
options described in the Comprehensive Action alternative. 
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No Action -The no action Alternative, represents a scenario where the Department of 
Energy would stop all vegetation management actions that currently take place a t  the Site. 
No control or-removal of weeds would occur under this scenario. 
Current Action - The current Action Alternative, represents a scenario of continuation of the 
vegetation management actions that Rocky Flats has undertaken in the past five years at the 
Site. The techniques that have been employed in  the recent past, including use-of herbicides, 
manual digging, mowing, and biological controls would continue to be used to remove or 
manage vegetation. 
Comprehensive Action - The Comprehensive Action Alternative, represents a scenario in 
which Rocky Flats would increase the number of vegetation management techniques over the 
number currently in use. Actions under this alternative would include techniques currently in 
use at the Site, plus additional techniques that have not been used during the past five years. 
The major differences between the current action and comprehensive action alternatives is 
the addition of aerial spraying of herbicides and controlled burning of vegetation under the 
comprehensive alternative. 

The impacts of implementing each of these alternatives are discussed in the section on 
environmental effects. 

Options considered but not selected 

The actions described below were suggested during the scoping process for inclusion i n  the 
vegetation management environmental assessment. The Department of Energy has considered 
the suggested actions and concluded that they should not be analyzed in the environmental 
assessment. 

1. Construction of catch fences - Catch fences can be useful in an area where weeds are 
spread by blowing seed heads across uninfested ground. Fencing can be constructed to 
restrict the movement of blowing weeds and contain the seed source in a defined area. 
This action might have been effective in the buffer zone two or three years ago before 
diffuse knapweed and other weeds had made as much inroad into the buffer zone as they 
had in 1998. After consideration, DOE decided not to further analyze the construction 
of catch fences in the comprehensive alternative because weeds have already spread 
across the buffer zone. Fences in place within the buffer zone and at the site’s perimeter 
that have been utilized as catch fences will be maintained. Construction of additional 
fences may become viable in  the future if  the weed problem is reduced to a point where 
fences could be selectively placed to help control small remaining weed populations. 

2.  Inoculate Soils - Lnoculating soils with bacteria can improve the uptake of nutrients by 
plants (particularly trees) that form a symbiotic relationship with the bacteria. Soil 
inoculation can be a cost-effective method of stimulating plant growth i n  horticultural 
situations of limited size, but i t  has not been widely used in agriculture or rangeland 
management. DOE believes that soil inoculation would be cost prohibitive and of 
unproven benefit in areas requiring reclamation that cover several acres i n  the buffer 
zone. Soil inoculation has not been included in the comprehensive alternative for further 
an a1 y s i s . 
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3. Wash vehicle tires - Vehicles that drive off road in weedy areas can pick u p  and 
transport weed seeds to uninfested areas and thus aid the spread of weeds. A tire 
washing station coulcl reduce the number of weed seeds that are transportcd from one 
area to another on-site. However at Rocky Flats, where weeds have already migrated to 
virtually every part of the buffer zone, this action would have an unnoticeable effect on 
controlling the spread of weeds. Therefore-, this option has not been lurther analyzed in 
the en vi ronmen tal assessment. 

common practice to increase the levels of nutrients i n  the soil available to plants to 
increase their productivity. Native rangeland plants have evolved without the benefit 
added nutrients and are adapted to the conditions existing in the buffer zone. The 
Department of Energy believes that application of fertilizers may benefit invading weed 
species more than the native plants in newly seeded areas. Therefore this option has not 

.been included in the environmental assessment for further analysis. 
5 .  Use bacteria or viruses for biological controls - Inquiries into this proposal revealed that 

no bacterial or viral agents have been approved for commercial use in the control of 
weeds. Therefore this suggestion has not been analyzed in the environmental 
assessment. 

6. Mow tall grass prairie to remove vegetation - This pi-oposal is to mow prairie grass 
communities to cut down weeds and the upright portions of previous years’ growth of 
native vegetation to increase the light levels available to seedlings and slow the 
accumulation of fuel loads in prairie plant communities. Unless the cut portions of the 
plants were also gathered and removed, they would add to the thatch accumulations 
already in place. Mowing to remove weeds i n  flower before they set seed would also 
remove the flowers and seeds of some native plants. Mowing after native plants have 
set seed would also allow ample time for weed species to complete their seed production 
cycles. Rocky surfaces, uneven ground, steep slopes, and unstable soils would all hinder 
mowing to remove thatch from around bunchgrasses. The Department of Energy 
considers the benefits of mowing and gathering large quantities of vegetation to be 
offset by the uncertain benefits. This option was not included i n  the alternatives in the 
environmental assessment. 

7. Introduce wild or domestic grazers - This suggestion would involve stocking the buffer 
zone with domestic animals, such as cattle, buffalo, sheep or goats, or transplanting wild 
grazers, such as elk. With intensive management, domestic grazers might be effective 
on reducing weed populations in selected areas. However, without intensive 
management, cattle can be very detrimental to riparian areas, and i n  this case, Preble’s 
mouse habitat. Buffalo are difficult to confine in a restricted area, and controlling them 
would require an upgraded fencing system within the buffer zone. Goats can be 
persuaded to eat noxious weeds i f  they are confined i n  a small area with heavy 
concentrations of weeds, but they will not selectively choose weeds over desirable 
native forbs. Rocky Flats is probably not a good candidate for transplanting elk because 
i t  does not offer year round habitat, and animals would not be expected to remain on- 
site. All of these grazing options represent actions that Rocky Flats is not presently 
staffed or equipped to implement. The Department of Energy chose not to include this 
suggestion in the analysis in the alternatives. 

4. Application of fertilizers - Application of fertilizers i n  agricultciral situations is a 
’ 

5 



Table A-1 
Alternatives to be Analyzed 

No Action Current Action Coniixehensive Action 
~ 

Herb icicle a p p lica t i o n 
truck mounted spray none truck mounted spray on approximately 250 truck mounted spray on approximately 250 

spot spray 
acres per year 
spot spray 10-15 infestations under one acre 
occur occur 

acres per year 
spot spray 10-15 infestations under one acre none 

aerial spray none none 
wick app 1 i ca t i on none none 

aerial spray up  to 1500 acres per year 
treat 10- I5 isolated populations less than  one 
acre per year 

release an average of 1 species of insects per 
Biological controls 
release insects none release an average of 1 species of insects per 

year year 
introduce wild grazers none none none 
graze domestic none none none 
1 i vestock 
use bacteria or viruses none none none 
Cultural practices 

reseed disturbed areas none reseed 1 - 15 acres of disturbed areas wi th  
native seed each year 

t i l l  and reseed none none t i l l  and reseed areas whese native vegetation is 
thin as a result of herbicide use, controlled 
burns, or wear and tear up to 20 acres annually 

apply fertilizers none none none , I  

reseed 1-15 acres of disturbed areas with 
native seed each year 

inoculate soils none none none 
mow tall grass none none none 
mulch none mulch u p  to 15 acres that have been reseeded 

per year per year 
mulch up to 35 acres t h a t  have been reseeded 
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Table A-1 
Alternatives to be Analyzed 

Mechanical controls 
mowing roadsides none mow 10 miles of roadsides annually mow 10 miles of roadsides annually 
gathering weeds none annually gather 25-30 cubic yards weeds that 

have accumulated along fences; dispose of 
them as sanitary waste 

grading roads grade 25 miles of roads in the buffer zone 
an nu ally 

hand pulling none hand pull 10-15 small infestations of less 
than 
cannot be used annually 

wash vehicle tires none none 

none 

acre or in areas where herbicides 

annually gather 25-30 cubic yards of weeds 
that have accumulated along fences; dispose of 
them by burning 
grade 25 miles of roads in the buffer zone 
an nu ally 
hand pull 10- 15 small infestations of less than  
YI acre or i n  areas where herbicides cannot be 
used annually 
none 

construct catch fences none ' none none 
Prescribed fires 
spot burns none none spot burns of wind blown weeds along up to 6 

area burns - spring none none 
miles of fence line per year 
area burns in spring up to 500 acres per year- 
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Affected Environment 

Vegetation 

The  Site has mapped I8 major vegetation communities as well as open water, developed 
areas,. and other disturbed areas (Vegetation Types-.I 996). To simplify the discussion for this 
document,  the vegetation communities have been combined into seven general classifications, 
which are described in Table  V-l below and presented on Figure 2, Rocky Flats Vegetation Types 
Map. 

Community 

Xeric Grasslands 

Mesic 
Grasslands 

Tall Upland 
S hrublands 

Great Plains 
Riparian 

Wetlands 

Rec I ai med 
Grassland 

Disturbed Areas 

Table V-1 
Vegetation Communities 

Representative species present 

big bluestem, little bluestem, needle-and- 
thread, mountain muhly, sedge, Fendler 
sandwort, Porter’s aster, junegrass, 
blazing star, yucca, Indian-grass prairie 
dropseed, switchgrass, New Mexico 
feathergrass, scattered stands of 
ponderosa pine, occasional Douglas-fir 
western wheatgrass, Kentucky bluegrass, 
blue grama, green needlegrass, Canada 
bluegrass, Japanese brome, alyssum, 
buffalograss, annual sunflower, 
occasional stands of snowberry and wild 
rose 
hawthorn, chokecherry, wild plum, 
skunkbush sumac, currants 

plains cottonwood, peach-leaved willow, 
Siberian elm, white poplar, chokecherry, 
wild plum, snowberry, coyote willow, 
leadplant, and associated forbs 
redtop, prairie cordgrass, Canada 
bluegrass, western wheatgrass, showy 
milkweed, Missouri iris, dockweed, 
meadow arnica, sedges, rushes, cattails, 
bulrushes, barnyard grass, smartweed 
smooth brome, intermediate wheatgrass, 
crested wheatgrass, sweet clover, field 
bindweed 

cheatgrass, Japanese brome, diffuse 
knapweed, Russian thistle, musk thistle, 
kochia, and annual sunflower 

Acreage a t  
Rocky 
Flats 
2010 

2360 

65 

70 

420 

645 

875 

Priority 1 Weed 
Invaders‘” 

Canada thistle Dalmatian 
toadflax diffuse knapweed 
musk thistle 
Scotch thistle 

Canada thistle Dalmatian 
toadflax diffuse knapweed 
Russian knapweed 
musk thistle 
Scotch thistle 

Canada thistle Dalmatian 
toadflax diffuse knapweed 
musk thistle 
Scotch thistle 
Canada thistle Dalmatian 
toadflax diffuse knapweed 
musk thistle 

Canada thistle, Scotch 
thistle 

Canada thistle Dalmatian 
toadflax diffuse knapweed 
musk thistle 
Scotch thistle 
Canada thistle Dalmatian 
toadflax diffuse knapweed 
musk thistle 
Scotch thistle 
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Grassland Comnirinitics 

Native grassland coininunities are considered sensitive habitats at the Site primarily because 
of documented or potential importance to species of special concern. Additionally, the Colorado 
Natural Heritage Program believes that‘ the Rocky Flats u n i t  of xeric tallgrass prairie is the largest 
example of xei-ie tallgrass prairie remaining i n  Colorado, and perhaps North America, and has 
strongly recommended that adequate steps be taken to preserve it. These are generally high- 
quality examples of habitats that have been destroyed by agriculture or.development throughout 
most of the  Front Range Urban Corridor. 

A combined area of 4,372 acres (70% of the Site); is dominated by grasslands. Although the 
grassland may appear uniform frorn-a distance, it is complex in terms of species composition and 
wildlife use. The native grassland at the Site has been grouped into two general communities: 
xeric grassland (2,Ol 1 acres) and mesic grassland (2,360 acres). 

Development of xeric (dry) and mesic (medium moisture) grasslands are dependent on soil 
type  and moisture availability. Xeric grassland is represented by three communities: xeric 
tallgrass prairie; needle-and-thread grass prairie; and ponderosa pine woodland as small 
inclusions i n  the grasslands. Xeric tallgrass prairie is dominated by big bluestem, little bluestem, 
mountain muhly, Fendlei- sandwort, and Porter’s aster. The needle-and-thread grass prairie is 
dominated by medleyand-thread grass and New Mexico feathergrass. The ponderosa pine stands 
are inclusions in these dryland areas. Mesic grasslands are dominated by species that require- 
more water, such as western wheatgrass, Kentucky bluegrass, blue grama, green needlegrass, and 
Canada bluegrass. This community has inclusions of shortgrass, prairie represented by 
buffalograss and blue grama. There are also occasional stands of snowberry and wild rose. 

drainage divides. Most grasses i n  this community are bunchgrasses, and the forbs are perennial 
tuft-like plants. Between the  plants, rock and soil is exposed. The soil in these areas is derived 
from Rocky Flats Alluvium, which forms sandy clay loams with abundant cobbles. These rocky 
soils have never been tilled., While the cobbly surface dries rapidly, the tallgrass prairie species 
persist due to the high watertable. The tallgrass species in this plant community provide the 
preferred habitat for the grasshopper sparrow, a species that is declining throughout most of its 
range. Many other typical grassland bird species also nest and forage seasonally in this 
community. The eastern short horned lizard, a special-concern species, is common in this 
grassland unit. 

Mesic grassland is the most extensive community at the Site, and generally dominates 
hillsides and valley floors along drainages. The grasses in this community are turf-like, with 
different species intermingling in a nearly continuous ground cover. These plants are prolific 
producers of biomass, and plant litter provides additional inert ground cover. Little bare soil is 
exposed in these grasslands. The Site’s mesic grasslands provide important habitat for some 
declining bird species, special-concern species, rare plants, raptors, and inany of the Site’s 
mammals. The south-facing hillsides are particularly important winter range for the Site’s mule 
deer. Because of the southern exposure, snows melt off rapidly, and the incident sun provides 
enough energy to keep several species of plants green throughout the winter. The greater warmth 
and available forage in these areas provides a survival advantage to the deer. This community 
occupies areas of reworked alluvium and underlying parent material. Depending on the specific 
site, higher soil moisture may result from factors such as subirrigation of the coarse valley bottom 

Xeric grassland generally occurs on the pediments and narrow ridgetops that extend along 
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alluvial soils, snow accumulation, northerly aspect, protection from drying winds, or mulching 
c f fec t fro in t 11 r f - I i ke veget a t i on and p I an t I it te I-. 

Tall Upland Shrublands 

The tall upland shrubland community reflects an eastward extension of the foothill 
environment. This community was identified by thk Colorado Natural I-Ieritage Program as 
unique, with only one other similar community type in Montana. This community type is found 
only in the near vicinity of Rocky Flats. Tall upland shrublands are dominated by hawthorn, 
chokecherry, wild plum, wild rose, and currants; with a wide variety of prairie .and montane plant 
species as understory and in associated grasslands. The shrublands occur as thickets along 
hillside seep lines, particularly in Rock Creek above the valley floor. Mountain maple also occurs 
i n  some of the shrubland units on the rocky hillsides. The presence of this community seems to 
be controlled primarily by the steeper terrain, rockier substrate, and greater abundance of hillside 
seeps along Rock.Creek than the other drainages. In more easterly portions of Rock Creek on- 
site, where the valley is broader and shallower, the tall shrubs are replaced by lower-growing 
species, particularly skunkbush sumac, mountain ninebark, and snowberry. 

Many of the plants found i n t h e  Rock Creek drainage are also found i n  tributary stream 
valleys closer to the foothills. Consequently, i n  addition to prairie species, the tall upland 
shrublands support a variety of wildlife more normally associated with foothill environments. 
Although this community covers only a small portion of the Site ( 1  To), i t  provides habitat for a 
large number of species that contribute to the impressive species diversity at the Site. Examples 
include the yellow-breasted chat, black-capped chickadee, song sparrow, white-crowned sparrow, 
and green-tailed and rufous-sided towhees. The tall shrubs also provide important fawning and 
winter thermal cover for deer. The combination of dense cover, rugged terrain, and a larger prey 
base appear to make the Rock Creek drainage the portion of the Site where predators such as 
mountain lions and bobcats are most likely to occur. When-black bears have been present on the  
Site, they have frequented this community for the chokecherries in August and September. The 
abundance of surface water and thick shrub cover contribute to this community’s suitability as 
Preble’s meadow jumping mouse habitat. 

Great Plains Riparian 

Riparian (streamside) trees and shrubs dominate portions of the valley floors i n  all of the on- 
si.te drainage basins. Trees i n  the riparian community include plains cottonwood, narrowleaf 
cottonwood, peachleaf willow, white poplar, and Siberian elm. Associated riparian shrubs 
include coyote willow, alder, wild rose, and leadplant. Snowberry is often found fringing the 
outer edge of this community on the surrounding uplands. A variety of herbaceous plants and 
grasses are found interspersed with the woody species that dominate this plant community. The 
riparian community forms a narrow band surrounding the streams, and although the acreage is 
small (1% of the total acreage), the habitat is important to wildlife at the Site. 

would not otherwise be found on-site. A number of species found i n  this habitat are special- 
concern species (e.g., loggerhead shrike, Swainson’s hawk, northern leopard frog). This 
community provides one of the habitats for the Preble’s meadow jumping mouse, listed as a 
threatened species. Large riparian trees such as cottonwoods provide essential perching and 

Riparian areas are considered sensitive wetland habitats; they support a variety of wildlife that 
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nesting sites for raptors. This community provides habitat for the greatest diversity of birds, 
supplying nesting and foraging cover for many woodland species, and other needs of birds using 
the surrounding grasslands. Many small mammals also inhabit this habitat, providing a food 
source for raptors and mammalian predators. Larger mammals such as mule and white-tailed deer 
rely on this community for food and cover part of the year. Most of the Site's iqtiles and 
amphibians are also dependent on this community for portions of the ,year. 

I Wetlands 

Wetlands at the Site include tall marsh, short marsh, and wet meadow. (The Great Plains 
riparian coininunity is also classified as a wetland, .but because i t  provides different habitat, and 
has a very  different structural character, it is discussed separately.) Wetlands generally occur 
along pond edges, streams, ditches, and persistent seeps. Dominant species include cattails, 
bulrushes, sedges, rushes, redtop, prairie cordgrass, showy milkweed, swamp milkweed and 
Canada thistle. Tall marsh is typically associated with permanently saturated or inundated areas 
such as pond margins, stream pools, and permanent seeps and springs. Short marsh is more 
commonly associated with seasonally inun'dated or saturated areas, such as hillside seeps. Wet 
meadows occupy areas that are intermediate in soil moisture (the ecotone) between short marsh 
and mesic grasslands and contain elements of both. Prevalent species may include Kentucky 
bluegrass, prairie cordgrass, and redtop along with rushes, sedges, and mesophytic (moisture- 
adapted) forbs. 

Like most native habitats i n  the Front Range urban corridor, wetlands are increasingly 
threatened by development pressure. Various types of wetlands provide habitat to red-winged 
and yellow-headed blackbirds, common yellowthroats, and song sparrows. Some of the tall 
inarsh communities around ponds on-site also support nesting 'waterfowl and other wetland 
species and provide forage and cover for muskrats and black-crowned night-herons. Amphibians 
such as the Woodhouse's toad, northern leopard frog, and boreal chorus frog, all of which breed 
on-site, also use tall marsh plants along ponds or springs for cover, as may various species of 
shrews. The Preble's meadow jumping mouse uses wetlands where they are contiguous with its 
known habitats (Great Plains riparian and tall upland shrubland). 

on City of Boulder Open Space north of the Site and near Clear Creek to the south. The species 
typically occurs in moist meadows near streams, ponds, and springs. The most suitable areas at 
the Site are low swales in the Rock Creek drainage and in the vicinity of seeps along the western 
portion of Woman. Although apparently suitable habitat occurs on-site, Ute ladies-tresses were 
not found during intensive surveys performed in 1992, 1993, and 1994. 

Ute ladies-tresses, a federally listed threatened plant species, has been found in large numbers 
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Reclaimed Grassland 

Reclaimed grassland, occupying 10% of the Site, reflects prior attempts to rehabilitate lands 
disturbed during Site construction or previous agricultural activities. The most common species 
are three non-native grasses: smooth brome, intermediate wheatgrass, and crested wheatgrass. 
Many of the stands are nearly monotypic (one-species) communities. Associated forbs include 
yellow or white sweet clover, which may have been planted with the grasses, and aggressive 
weeds such as alyssum, Dalmatian toadflax, and field bindweed. While wildlife species do use 
the reclaimed grasslands to a limited degree, the diversity and densities of all species i n  these 
areas is lower than in native grasslands. 

Disturbed Areas 

Some disturbed areas at the Site have not been reclaimed and continue to support sparse or 
weedy vegetation. Disturbed areas include areas that are essentially devoid of vegetation as a 
result of prolonged, frequent, or recent disturbance. Other disturbed sites variously support 
annual grasses (especially cheatgrass and Japanese brome) or annualhiennial forbs. Among the 
latter are diffuse knapweed, musk thistle, kochia, Russian thistle, tumble-mustard, flixweed, hoary 
cress, alyssum, annual sunflower, and Canada thistle. 

Some examples of recently completed revegetation projects are the C- I Pond Road, the old 
landfill, portions of the shooting range, culvert replacement areas in the Buffer zone, the Central 
Avenue tank removal project, the mound plume treatment trench area, reseeding the OU 1 French 
drain reclamation area, and a few small roadside disturbances that were hand seeded. Areas 
scheduled for revegetation in fiscal year 1999 upon project completion include the T- 1 Trench 
area, the McKay Bypass Pipeline, the East Trenches Plume treatment trench site, the Solar Ponds 
Plume treatment trench Site, and perhaps a few building locations if there is no under building 
residual contamination after decontamination and decommissioning. 

\. 

Weeds 

Weeds have become a part of the landscape at Rocky Flats, and their populations and areal 
extent have increased markedly in the past five years, particularly diffuse knapweed. The 
vegetative communities at the Site are all being invaded by noxious weed species as shown i n  
Table V-1. The extent of the invasion of each weed as a percentage of the total vegetative cover 
varies widely from community to community. In some cases, weeds have crowded out native 
vegetation completely and formed monocultures of one weed species. Although at least one of 
the Priority 1 weed species exists in  all of the seven general plant communities shown on Figure 
2, the extent of their populations and the density of infestation is not the same i n  all of them. 

One goal of vegetation management at the Site is to control the spread of noxious weeds and 
reduce their populations where it is possible. Eradication of weeds is desirable but not feasible. 
Once some alien weed species have become well established in an area, they can never be fully 
eradicated but can only be controlled to reduce their numbers and stop their sbread. Some species 
are more of a problem than others because of their ability to spread quickly and inhibit the growth 
of desirable native species. A dramatic example of how fast a weed infestation can move in  a 
relatively short timeframe is illustrated on Figures 3, 4 and 5 which show the spread of diffuse 
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uraniuni-235, and I .09 pCi/g for uranium-238. Uranium has been found on occasion at levels 
indicative of “hot spots.” For example, removal of iiraiiiiitn-cotitaininatctl soil hot spots occurr-cd 
at OU I (88 I Hillside) i n  1994. 

Surface Water 

The Site is situated within the headwaters of two regional drainage basins: Boulder Creek 
basin and Big Dry Creek basin. Three intermittent streams within these basins drain the Site: 
Walnut Creek, Woman Creek, and Rock Creek. Walnut Creek and Woman Creek flow eastward 
across the central and southern portions of the Site, respectively, and are within the Big Dry 
Creek basin. Rock Creek drains the northern portion of the Site and flows northeastward into the 
Boulder Creek basin (creeks are shown on see Figure I ) .  In general, streams a t  the Site gain 
water during the spring due to precipitation, recharge, and rising ground water levels. Streams 
lose water during late summer and autumn due to diminished precipitation, infiltration into 
unsaturated channel material, and falling ground water levels. Stream channels at the Site are 
often dry in the late summer and autumn. 

Seeps and springs are common along the upper margins of the drainages. Seeps discharge 
ground water to surface water and soils at the Site. Discharges from most seeps at the Site are not 
controlled. However, where there is the potential for contamination, seep discharges are 
monitored and in some cases treated. 

series of detention ponds prior to being discharged from the Site. The water is managed using ii 
batch discharge system. The stream channels below each pond are usually dry or almost dry 
except during a batch release. 

Detectable levels of contaminants and occasional exceedances of stringent stream standards 
are possible at the’Site due to its industrial setting and multiple pond inflows. Prior to discharging 
water from the Site’s terminal ponds (A-4, B-5, and C-2), samples are taken and analyzed by the 
Colorado Department of Public Health & Environment. Water discharges are monitored to 
ensure compliance with the Site’s NPDES permit for levels of plutonium, americium, uranium, 
tritium, pH, gross alphdbeta, and total suspended solids. In addition, this water is monitored for 
volatile organic compounds, chlorinated herbicides, semivolatile compounds, nitrates, nitrites, 
and other contaminants. The ponds are monitored daily, weekly, or monthly depending on the 
chemical or parameter for which analyses are required. Flow weighted samples are collected 
continuously and analyzed for radionuclides in accordance with the monitoring protocols 
described in the Rocky Flats Cleanup Agreement or the Integrated Monitoring Plan appendix to 
the Rocky Flats Cleanup Agreement. 

of the Site is monitored under the Site’s NPDES permit, which requires routine monitoring of 
point source discharges and reporting of results. Chemical and biological constituents are 
measured in surface-water effluent samples. The concentrations found in the samples are 
indicative of the overall quality of effluent discharges. 

other periods of high flow. Storm water quality and quantity are measured with 32 stream 
gauging stations dispersed across the Site. The stream gauges are equipped with continuously 

Surface water in Walnut Creek and Woman Creek drainages is collected and analyzed in a 

The release of chemical pollutants into waters immediately adjacent to the developed portion 

The potential for contaminant transport in surface water is greatest during storm events and 
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knapweed from 1992 to the present. The acreage where diffuse knapweed is growing has 
increased from approximately 186 acres in 1992 to approximately 3204 acres i n  1998. 

Infestation areas are classified into general density categories of high, medium, low, and 
scattered, based on an interpretation of [he extent, visual density, need for control, and the 
aggressive nature of the species. In general, a high density category indicates an area that is 
dominated by a nearly solid infestation of the species. A medium density category was used 
where the infestation provides less cover and was less homogeneous i n  the distribution of the 
species. The low density category is used where the species was present in fewer numbers but is 
not visually dominating the landscape. The scattered density category is used only in a few cases 
and indicates a sporadic occurrence of the species. 

The boundaries shown on the  weed maps are approximate and are based on professional 
judgement. No surveying or global positioning system equipment was used to locate boundary 
edges. The results of the 1998 mapping will be reported in the 1998 Annual Vegetation Report 
currently in draft and due to be final in  June 1999. 

they are listed as noxious weeds in the State of Colorado. Within this Site list, priorities have 
been set for control of target weed species based on current infestation levels and the 
aggessiveness of invasion by these species on-site. While some recently discovered species, 
such as Russian knapweed and Scotch thistle, do not yet occupy large acreages, they are listed as 
Priority I species due to the difficulty of controlling them and/or their ability to rapidly colonize 
vulnerable areas. 

Noxious weeds have been placed into three priorities: Priority 1 (in need of aggressive, 
immediate control), Priority 2 (in need of periodic evaluation and may need specific control i f  
populations change), and Priority 3 (receive incidental control). Also included is a list of weeds 
that occur at the Site i n  small numbers and have a potential to become inore of a problem. Other 
state listed noxious weed species that are not residents at Rocky Flats now are known to occur on 
lands adjacent to the Site. They would become problems in the future and require control if they 
become established on the Site. 

The weed species i n  the Table W- I occur at Rocky Flats and are targeted for control because 

Table W-1 
Prioritv for Control of Weed Species 

Priority 2 Weed Species at the Site Priority 1 Weed Species at the Site 
Can ada thistle ( Cirsiunz a rveizse) 
Dalmatian toadflax (Linaria dalnzatica) 
Diffuse knapweed (Centaurea chfusci) 
Musk thistle (Carduus niitans) 
Russian knapweed (Centniir-ea repens) 
Scotch th is t le (01 lop0 rdunz n curz tlziiim ) 

Common mullein (Verbascunz thapsus) 
Dame’s rocket (Hesperii nzntronalis) 
St. Johnswort (Hypericum pei’oraturn) 
Field b i nd weed (Convolvulus a rvensis) 
Hoary cress or Whitetop (Curdaria draba) 
Jointed goatgrass (Aegilops cyliizdricn) 
Kochia (Kochia scoparia) 
Oxeye daisy (Chrysantlzenzum leucanthemunz) 
Pu ncturevine (Tribulus terrestris) 
Quackgrass (Agropyron repens) 
S a1 tcedar (Tarnarix ranzosissinzn) 
Yellow toadflax (Lirzariu vulgaris) 
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Priority 3 Weed Species at  the Site 
Flixweed (De.sciirtir7ia sophia) 
Downy Brome (Br-om~is tectoriinz) 
H o u n d s to n g u e ( Cyz og loss i ~nz cgfic ir iu le)  
Blue mustard (Clzor-ispora terzelln) 
Bouncingbet (Saponaria officinalis) 
B u I 1  thistle (Cirsiurn wulgare) 
Chicory (Cichorunz irztybus) 
Common burdock (Arctiurn nzinus) 
Green foxtail (Setaria veridis) 
Fi laree (Erodiurn cicutarium) 
Russian thistle (Salsola iberica) 

- 

Potential Problem Species at the Site 

Most of the weed control resources expended i n  the buffer zone at the Site are concentrated on 
the Priority 1 species since they pose the greatest threat to native plant communities at this time. 
Many of the species listed as Priority 2, Priority 3, and the potential problem species are found i n  
areas also being invaded by Priority 1 species. Controls applied to Priority I weeds would also be 
applied to the other weeds, as well as desirable plant species. It is likely that weed control 
priorities will change over time if the Site is able to significantly reduce the populations of weeds 
currently listed as Priority 1 weeds. 

Table W-2 below contains general information about each of the Priority I weeds at the Site. 
In order to develop a plan to control weeds, i t  is important to understand their characteristics and 
life habits. Reducing seed production is one of the best methods of controlling weeds that 
reproduce primarily from seed each year, but i t  is not particularly effective against weeds that 
spread mainly by extending their root systems and sprouting new plants. Many weeds spread by 
using more than one reproductive method. 

Table W-2 

moist, to wet fertile areas, 
I I 
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Weed Controls 

Table W-3 shows thc  suite of controls known to be effective against each of the Priority 1 
weeds either at the Site or i n  the State of Colorado. Experts from the Colorado State University 
Extension Service recommend that a combination or a sequence of control techniques be used 
together to have the greatest effect against any of t6ese weeds. For example, application of 
herbicides might be followed by overseeding the treated area with desirable species in order to 
increase the number of desirable plants and provide more competition for the weeds. Since 
eradication of weed species is very difficult, the Extension Service advises that controls will 
likely need to be repeated periodically in  order to control the spread of weeds that can recur from 
widespread root systems or seeds that are lying dormant in the soil. Not all of the listed methods 
are equally effective, and a combined approach gives the best chance for effective control of a 
given weed species. 

established in the buffer zone. Where broadcast herbicide application is made, control plots are 
left untreated so they,can be compared to untreated plots. This method uses counts of weeds per 
square meter as a quantitative evaluation method for treatment effectiveness. A similar 
methodology is used when evaluating the results of a controlled burn, except that desirable plants 
are also included in the counted species. 

The weed mapping effort is a secondary method used to evaluate weed treatment effectiveness 
and to document the extent of weed infestations. This qualitative method maps the different 
species on the basis of high, medium, and low densities as observed from some distance from the 
infestations during the flowering. The observer sketches the area and extent of the infestation, as 
well as the approximate densities. 

When small populations of weeds are removed manually or treated individually, the site is 
revisited to see if new plants are evident, and new plants are retreated upon that visit. 

The effectiveness of vegetation management treatments are evaluated using test plots 
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Table W-3 
Controls for I’rioritv 1 Weed Invaders a t  Rockv Flats 

C ii I tu ra I Con t ro I Weed Name Chemical Control 

Banvel 
Tordon 22K 
Transline 
Banvel 

mixes of these 
chemicals 

2,4-D 

Mechanical 
Control 
mowing 

Biological 
Control 
seed head flies 
root borer 
beetles 

Diffuse 
knapweed -’ 

competition from 
grasses 

irrigation 
overseeding 

competition from 
forbs and grasses 

mowing Tordon 22K 
Tordon plus 2,4-D 
Telar 
Escort 

seed head flies 
moth 
fungi 
Iivestoc k grazing 

Russian 
knapweed 

musk thistle competition from 
healthy rangeland 

digging or soil 
tillage 

musk thistle seed 
head weevil 

foliage weevil 
root borer 

Tordon 22K 
Banvel 
Banvel plus 2,4-D 
Telar 
Transline 
Ally-Escort 
Banvel competition from 

forbs and grasses 
pulling ‘ weevils 

moths 
Dalmatian 
toadflax 
Canada thistle competition from 

forbs and grasses 
mowing 
burning 

Tordon 22K 
Banvel 
Telar 
Transline 
Escort 

weevils 
stem and shoot 

livestock grazing 
gall f ly  

Scotch thistle pulling, digging weevils competition from 
forbs and grasses 

Escort 
Telar 

Herbicide Use 

Application of herbicides has been the weed control technique most utilized at Rocky Flats. 
Figure 10 is a map of the potential areas in the buffer zone where herbicides would be used. 
Table W-4 lists the herbicides that have been used at Rocky Flats within the past five years and 
the weeds they have been applied to. All of these herbicides have undergone testing by the 
Environmental Protection Agency to determine the safe application rates for each chemical and 
the protective equipment recommended for personnel applying them. All herbicide applications 
at the Site follow the manufacturer’s instructions listed on the herbicide label which implement 
the requirements of the Federal Insecticide, Fungicide and Rodenticide Act. Rocky Flats may 
elect to use new herbicides that gain Environmental Protection Agency approval and become 
available i n  the future if i t  appears they would be effective against weeds at the Site. 
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Table W-4 
Herbicides Used A t  the Site 

Herbicide 
(Active 

(Pi cloram) 
1 Plateau 

(Methsulfuron 

(Sulfometuron 

I (Ch lorsu I furon) 

Species Controlled 

Diffuse knapweed, Russian knapweed, musk 
thistle, Canada thistle oxeye daisy, bull thistle. 
burdock. wild (Dricklv) lettuce. teasel. 
Diffuse knapweed, Russian knapweed, oxeye 
daisy, clover, leafy spurge, field bindweed, 
Canada thistle. 
Crabgrass, leafy spurge, cheatgrass. 

Kochia, wild (prickly) lettuce, field bindweed, 
annual rye grass, (green) foxtail. 

Roundup is a non-selective, systemic weed & 
grass killer at various rates of application it will 
control grasses broadleaf plants, vines, and 
brush species. 
At various rates of application will control 
grasses broadleaf plants, vines, and brush 
species. 
Sweetclover, kochia, wild (prickly) lettuce, wild 
mustard (includes flixweed), burdock, diffuse 
knapweed, puncturevine, Russian thistle, teasel, 
bull thistle, musk thistle, field bindweed, 
Russian knaDweed. Dalmatian toadflax. 
Blue mustard, chicory, common mullien, 
flixweed, gumweed, redstem filaree, sweet 
clover, wild (prickly) lettuce, Canada thistle, 
hoary cress, teasel, bull thistle, field bindweed, 
Scotch thistle, musk thistle. 

Crabgrass, yellow sweet clover, foxtail, downy 
brome, and many other species. 

Downy brome, foxtail, puncturevine, redstem 
filaree, wild (prickly) lettuce, 
Blue mustard, flixweed, wild mustard, 
bouncingbet, Canada thistle, musk thistle, sweet 
clover, hoary cress, annual rye grass, bull 
thistle, common mullien, teasel, foxtail, 
puncturevine, Scotch thistle. 

Uses 

Used to selectively control undesirable 
species i n  the Buffer Zone. 

Used to selectively control undesirable 
species in the Buffer Zone. 

Recommended for maintenance of turf 
grass and restoration of native prairie 
grass. Used around ornamentals and 
other areas i n  the Industrial Area. 
Used for specific target species i n  
selected areas (e.g., PIDAS and roads). 

Used for specific target species in  
selected areas (e.g., PIDAS and roads, 
or spot treatment of Scotch thistle). 

Used for growth suppression or 
complete vegetation control i n  areas 
where bare ground is required. 
Used for specific target species i n  
selected areas (e.g., PIDAS and roads). 

Used for selective broad-spectrum 
weed control, or at higher dosages for 
growth suppression and/or complete 
vegetation control i n  areas where bare 
ground is required (e.g., around 
transformers or i n  PIDAS). 
Used as a pre-emergent and post- 
emergent control agent for many 
grasses and broadleaf plants in 
industrial areas 
Used for specific target species in 
selected areas (e.:., PIDAS and roads). 
Used for specific tarset species in 
selected areas (e.:.. PIDAS and roads). 
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Bcfoi-e Tordon 22K or any other herbicide is approved for use at Rocky Flats, ecologists and 
water quality specialists evaluate the compounds for efficacy and environmental risk. Any new 
herbicide that is considered for use is subjected to this process. The risks associated with some. 
herbicides evaluated have been considered too high to allow their use at Rocky Flats. 

There are specific parameters for weather condl'tions suitable for herbicide application. The 
manufacturer's label states specific limitations for application, and DOE will require that any 
applicator follow these limitations. Each herbicide has a certain time before i t  binds to soil and 
vegetation so i t  can not be transported by rainfall runoff, therefore there are restrictions on 
application to ensure that application will not occur within a certain time before precipitation is 
expected. According to label instructions, if inclement weather threatens, the  herbicide will not 
be applied, and spray. application is suspended when wind speeds reach specified maximums. 
Other restrictions may apply depending on the label instructions for any given herbicide. Full 
compliance with licensing restrictions for herbicides is required of any herbicide applicator at 
Rocky Flats. 

Herbicides have been applied at Rocky Flats using both truck mounted spi-ay apparatus and 
backpack spray systems. The kreage of weeds that can be treated using truck mounted equipment 
and backpack equipment has been limited by the ability to get the equipment and personnel into 
areas of weed infestations in areas of steep terrain or areas located at a distance from roads. 
Approximately 230 to 250 acres of land infested with weeds have been treated with herbicides i n  
each of the.last 4 years. 

Aerial application of herbicides has been used on adjacent properties and even a small area of 
Rocky Flats.property in recent years. The acreage being mined by Western Aggregates west of 
the Site and on part of the buffer zone, and the National Wind Center property northwest of the 
Site, have been sprayed using a helicopter in the past two years. Boulder County Open Space has 
also used aerial spraying on properties north of the Site. Aerial herbicide application typically 
utilizes helicopters or small fixed wing aircraft. The inost likely aircraft to be used at Rocky Flats 
is a helicopter. Herbicide is sprayed from approximately ten feet above the surface of the ground. 
An avoidance zone is established around waterways (streams, ponds, seeps and springs) where 
herbicides are not applied to prevent the introduction of herbicides to the  vegetation and water i n  
these areas. 

Aerial sprayers and truck mounted sprayers in the buffer zone would be restricted to weed 
infested areas that lie at least 30 feet from open water. Application by hand held sprayers or wick 
applicators could be conducted closer to water without increasing the likelihood of contaminating 
surface water. Spraying would occur in the early spring or late fall. 

cost per acre for this treatment is much lower than labor intensive methods, and different 
compounds can be used to target specific weed groups. When applied at recommended 
application rates and at optimum times, these compounds can provide effective multi-year 
control. Over an extended period, use of these herbicides can effectively reduce the populations 
of the undesirable plants, and when used properly even stimulate growth of desirable native 
plants. While these compounds can affect non-target native plants, most of the desirable plants i n  
the prairie ecosystem are perennials with sufficient internal reserves to recover from in jury  by 
these herbicides. Ultimately native plants benefit from the removal of the alien competition. 

Chemical controls (herbicide applications) are the .most effective broad area treatment. The 



Controlled Burns 

liisloi-ical documentation indicates that the grasslands extending from the Great Plains u p  to 
[lie foothills i n  Colorado have been subjected to rangeland fires caused by lightning or purposely 
set by Native Americans for thousands'of years. Range management theory is based upon the 
belief that the grasses and other plants native to t1ie:plains evolved in conditions that included 
periodic removal of old vegetation by fire.. Therefore, rather than being a detriment to the 
survival of native grasses and forbs, range fires actually promote native vegetative growth. 

Encouraging an abundance of native species produces a community that provides diverse 
habitat for wildlife at the Site. Diverse native communities are better able to compete with weedy 
in.vaders. .In thick, healthy grassland communities, weed seeds may not be able to get a foothold 
because the well established native species shade weed seedlings and use most of the available 
water. Grasslands with widely spaced or weakened native plants leave plenty of room for 
invaders to take hold. 

Controlled burns can be used to supplement other weed control techniques, but burning is 
considered to be a tool for stimulation of native vegetation growth rather than a primary a weed 
control activity. While burning does not directly control most weeds, it does release nutrients that 
are tied up in dead plant material, making them available for use by the established plants. The 
removal of the dense plant litter and the boost of nutrients normally improves the health of the 
prairie communitie's and increases the vigor of the fire-adapted natives. Burning in weed infested 
areas (such as diffuse knapweed infestations) can stimulate germination of new weed seedlings, 
so follow up treatments with herbicide or hand pulling may be necessary. 

Controlled burns for vegetation .management have not been conducted at Rocky Flats since 
the Site was constructed. Two lightning caused wildfires in March 1994, and September 1996, 
burned approximately 70 and 103 acres in the north and southwest sectors of the buffer zone, 
respectively. These fires were suppressed by Site personnel with the help of fire companies from 
surrounding communities under established cooperative agreements. 

weather conditions. A specific burn prescription would be prepared each year for identified burn 
areas and submitted to Jefferson County as part of an application for a burn permit. The 
prescription is a list of specific conditions for the planned burn. The prescription would include 
specific target areas, acceptable wind speeds and wind directions, required humidity, required 
weather prediction, and other factors necessary for a successful controlled burn. All of the 
conditions of the prescription would have to be met before a. burn would be conducted. This 
could mean that no prescribed burn would occur any given year if conditions were outside the 
prescription during the approved time window. Rocky Flats would require the expertise and 
assistance of cooperating agencies such at the Colorado State Forest Service, local fire companies, 
and neighboring city and county land management departments i n  planning and conducting 
controlled burns. 

Conducting a controlled burn requires a combination of field preparation and favorable 

Some prerequisites for conducting a controlled burn at Rocky Flats include: 
Jefferson County burn permit 
approved burn prescription 
approp1:iate fire equipment for wildfires 

0 sufficient qualified personnel 
air monitors 
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defined burn area boundaries 
favorable wind direction 
favorable wind speeds 
favorable relative humidity, (normally 20% or less) 
plan for notification of public and private neighbors 
contingency plan 

Controlled burns are generally conducted when grasses and forbs are dormant so that dead 
plant material (plant litter) is removed with minimal damage to the next year’s growth. At Rocky 
Flats this condition limits the available time frame for controlled burns to early spring or late fall. 
Spring burns are normally conducted at or before the start of plant growth, often only a week or 
two before vegetation re-emerges. Fall burns in September and October are conducted after the 
majority of the native vegetation has completed its growth cycle and set seed for the season. 
Soon after a burn, spring rains or winter snow melt will help nutrients from ash return to t h e  soil 
for reuse by plants. 

The most important weather factors to consider are humidity and wind velocity. The amount 
of humidity affects how successfully fuels will burn, and how hot fires become. An extremely 
hot fire is undesirable due to the greater damage i t  can cause to dormant plant crowns. Low wind 
velocity is important in predicting the behavior of a grassland fire and maintaining control of the 
movement of the fire once it is ignited. 

The vegetation areas suitable for controlled burning at Rocky Flats are shown on Figure 1 1 ,  
Potential Controlled Burn Areas. The Great Plains riparian and tall upland shrubland 
communities are not shown as part of the potential burn area. Burning in these communities may 
be conducted on a case by case basis. Small plots within these communities might be burned i n  
the future and then monitored to evaluate of the effects of burning. Fire breaks may be burned i n  
these communities to control the spread of wildfires. Should fire prove beneficial to these 
communities, burn planning would follow a similar process of development of prescriptions, 
definition of target areas, and performance of burning as within the grasslands. 

Figure 11, which shows areas with potential for controlled burning exclude areas where 
burning could interfere with operations, damage facilities, or where elevated soil radiation is 
known to exist. One area where elevated plutonium and americium have been documented is 
immediately southeast of the developed portion of the Site. Several studies have been conducted 
to determine whether plants growing i n  radioactively contaminated soils absorb radionuclides into 
their systems. The studies concluded that they do. The data indicate that there is a direct 
correlation between the level of radionuclides in the soil and the level of radionuclide content i n  
vegetative matter. Radionuclide content of vegetation samples ranged from 0.020 to 28.5 
picocuries per gram of the dry weight of the vegetation. It appears that grasses incorporate the 
highest levels of radioactive elements into their systems, followed by forbs, and to a lesser extent, 
shrubs. 

Other Controls 

’ Other methods of controlling the spread of weeds at the Site include mowing roadsides to 
hinder weed growth and remove seed heads before the weeds mature; grading dirt or gravel roads 
to remove weeds growing i n  the roadway; occasional hand pulling or spot herbicide treatment of 
small, isolated populations of weeds; and releasing insects that are known to eat weeds or their 
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seeds. Approximately 25 miles of roadway are maintained each year by grading, and the borrow 
arcas of another 10 miles of roadway are mowed. In recent years, seven species of insects 
available from the Department of Agriculture have been released at the Site to help control St. 
J o ti n s w o rt , Da I in at i an to ad fl a x ,  d i f fu  se knapweed, and t 11 i s t le species . 

that have become well established, and that are effectively controlling weeds at the Site include 
diose specific for musk thistle, Canada thistle, and St .  Johnswort. Musk thistle is controlled 
through introductions of a root borer and a seed-head weevil. The weevils have demonstrably 
reduced seed production since 199 1. The St. Johnswort beetle has also effectively reduced the 
viability of that plant in some areas on the Site. 

More recently a gall-forming fly and two rootboring beetles that attack knapweed, and a 
caterpillar that feeds on toadflax have been introduced at the Site. Neither beetle specifically 
seeks diffuse knapweed as a host, but they have been heipful on spotted knapweed in  other areas. 
The caterpillar has had some effect on Dalmatian toadflax. 

The Colorado Department of Agriculture has provided 'the gall fly, beetles, and caterpillar 
under an the agreement that the Site will be an evaluation location for these biological agents. 
Since three of these agents usually inhabit other species of the same genera that are not resident at 
the Site, time will tell if they can effectively stress or reduce the noxious plants onsite. 

Given the size of the infestations of the weed species for which biological agents have been 
introduced, there is no danger of herbicides removing the entire food source from. the insects. The 
best possible result is that herbicides will reduce weed populations to manageable levels and that 
other methods, including biological controls, can then work to maintain that control. 

Biological controls (insects) do not eradicate the targeted weeds, but weaken the plant and 
generally reduce their viability. Their most beneficial effect is usually a dramatic reduction in 
viable seed production because the insect larvae eat the weed's seeds. The biological controls that 
have been introduced at Rocky Flats have been insects that are being tested for effectiveness on 
the target weed species and tested for benevolence toward non-target natives. None of the insect 
species completely destroy their host plants. 

In general, cultural and mechanical controls can be used to stress or weaken the weeds to 
make them susceptible to additional control methods applied dater. Mechanical controls, such as 
digging or pulling, can be very effective if they remove the root system, but due to the labor 
intensity required, they are only useful in small areas. 

The Site collects weeds that have blown across the ground and collected against fences and 
disposes of them as sanitary waste to prevent further dispersal of weed seeds. The Site helps 
control the spread of weeds into areas disturbed by construction or remediation by immediately 
replanting these areas with a customized native seed mixture that replicates as closely as possible 
the plant community in the surrounding area. 

The Site has experimented with insects as weed controls since the 1970s. Biological controls 
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Soils 

Soils at tlie Site have been sampled and studied as part of the Site’s soil monitoring program? 
the background soil characterization program, and the  remedial investigations of various operable 
units. Soils were also mapped by the U.S. Soil Conservation Service as part of a soil survey of 
tlie Golden, Colorado area. Table  S- 1 summarizes widespread soil types and their properties. 

Table $1. Widespread Soil Types at the Site 

Flatirons: Very 
cobbly to very 
stony sandy 
loams. Deep, 
we1 I-drained. 

Pediments, high 
terraces, upper 
hillsides (0-5% 
slopes) 

0 Predominant soil type 
i n  western half of 
Site, but extends to 
eastern half 

Permeabi Ii  ty : 

Runoff slow 
Composition: 
35430% cobbles 
by volume 

moderate 
Water 
erosion: 
slight 
Wind 
erosion: 
slight 

Table S-1. Widespread Soil Types at the Site 

Ncderland: 
Very cobbly, 
sandy loam. 
Deep, well- 
drained, cobbly 
to gravely and 
loamy. 

0 Fans and terrace 
escarpments (IO-15% 
slopes) 
Valley slope soil in 
western half of the 
Site 

Permeability: 

Runoff rapid 
Composition: 
3575% cobbles 
by volume 

moderate 

Midway: Clay 
loams. Denver- 
Kutch moderately 
deep to deep, 
we1 I-drained. 
Midway 
shallower. 

0 

eastern half of Site; 
but also occurs in  
western half along 
valley slopes 
Denver- Ku tc h: lower 
h i l l  sides along 
drainages ( 5 2 5 %  
slopes) 
Midway: steeper 
slopes 

@Permeability: 

Runoff rapid 
Composition: 
0-1596 cobbles 
by volume 

low 

I 32 
I Z *  ~ 

Number of cobbles I 
Expansive clays 
(s h ri n ki n g/s we1 I i n 
8) 

Water I Slope 
erosion: I Large stones 
severe on 
steep slopes 
Wind 
erosion: 
slight 

I 

e Water 
erosion: 
severe 

erosion: low 
to moderate 

Wind 

Q Depth to bedrock 
Expansive clays 
(shrinking/swellin 

Slope 
Low strength 
Low permeability 



Valmont: Clay 
loam. Deep, 
\veil-drained. 

Nunn: Clay 
loam., Deep, 
we1 I-drained. 

Northeast corner of 
Site on eastward 
extension of divide 
between Rock Creek 
and Walnut Creck 
drainages (0-3% 
slopes) 

Lower slopes 
adjacent to drainage 
bottoms i n  eastern 
portion of the Site 

Permeabi I i ty  : 
low i n  upper 
20-40 i n c h  
Runoff: slow 
Composition: 
0- 15% cobbles 
bv volume 

Water 

Wind 
erosion: low 

eros i o n : 
moderate 

~ 

*Clay content 
Expansive clays 
(shrinki ng/s we1 I i 11 

SI 
Low strength 

Havcrson: 
Loam. 

*Flood plains or low 
terraces (0-9% 
slopes) 

Permeability : 
moderately low 
Runoff: 
medium 
Composition: 
0-3570 cobbles 
by volume 

Water 
erosion : 
moderate 

erosion : 
moderate 

Wind 

Expansive clays 
(shrinking/swellin 
g) 
Flooding during 
brief periods in 
spring and summer 

Permeabi I i  ty  : 
low 

* Runoff :  slow 
to medium 
Composition: 

by volume 
0- 15% cobbles 

Water 
e 1‘0s ion : 
slight to 
moderate 

e ros ion : 
slight to 
moderate 

Wind 

Expansive clays 
(s h ri n ki n g/s w e I I i n 
29 
Low strength 
Low permeability 

Refers IO properties restricting use of u soil type for constriiction, revegetation. or I V N S ~ ~  iiiciiiagenient piirposes. 

’Less-cornnion clay loanis along the eastern margin of the Site iriclitde soils of the Veldkaiiip. Etigle~vood, McClave. 
and Leyden- Primen-Standley associations. 

There is a major difference between the soil characteristics in  the western part of the Site and 
the eastern part. Soil types of the western buffer zone are very cobbly in contrast with the clay 
loam soil series of the eastern buffer zone. The differences i n  the soil texture drive major 
differences in the vegetation types from west to east. The xeric tallgrass prairie vegetation types 
are found on the pediment tops in the western buffer zone where they grow in coarse, dry soils. 
Conversely, the mesic vegetation series, dominated by plants that are less drought tolerant, are 
well suited to the fine clay loam soils characteristic of the East Side of the buffer zone. 

Operations at the Site may have introduced contaminants to the soil through waste disposal 
practices and accidental releases and spills. Surface contaminants have been distributed primarily 
by the actions of wind, water, and isolated physical disturbance. Because operations at the Site 
have involved the manufacture and use of a wide range of substances, the types of contamination 
vary widely. Some of the primary contaminant types include radionuclides, solvents, metals, 
acids, polychlorinated biphenyls, and fuel hydrocarbons. The contaminants of most concern 
during vegetation management are radionuclides, which could be disturbed and redistributed as  a 
result of management activities. 

Radiological Soil Contamination 

Soil contaminants of primary concern at the Site are raciionuclidcs-particularly plutonium, 
americium, and uranium. Determining what is natural or background and what constitutes 
radiological contamination has been the subject of many investigations at the Site. Sources of 
plutonium in the environment can be categorized as “global soiii-ces” that have distributed 

33 



plutonium around the  world and “local sources” that have distributed plutoniuin on a much 
smaller spatial scale. Global sources include atmospheric nuclear weapons tesring a n d  the burn- 
u p  of a satellite in the atmosphere. Local sources include emissions from nuclear material 
processing facilities and accidenral releases. 

cases, soil samples have not yet been collected for locations known to have been used for storage 
or handling of radioactive materials. Nevertheless, enough data exist to present an adequate 
picture of radiological contamination in soils at the Site under baseline conditions. 

Soils i n  some localized areas of the Site have not been completely characterized. In some 

Plutonium 

Plutonium contamination in surface soil across the Site has been studied since the late 1960s. 
Although differing in some details, all resulting maps have shown a plume of elevated 
concentrations of plutonium extending over the eastern portion of the Site, and i n  several cases, 
off-site to the east and southeast. Concentrations of plutonium in the soils are highest on the 
eastern side of the Industrial Area and decrease with distance from this location. The dominant 
source of this dispersed plutonium is the capped area known as the 903 Pad. 

Radiological soil sampling programs were conducted from 1972 to 1978 and from 1983 to 
1994. Soil samples were collected from locations situated along two concentric circles, one with 
a radius of approximately 1 mile and the second with a radius of approximately 2 miles from the 
center of the Industrial Area. The highest plutonium concentrations were found in soil samples 
from the eastern portion of the Buffer Zone, with the contamination trending east to southeast. 
and concentrations decreasing with distance from the Industrial Area. 

Americium 

Americium in soils at the Site has not been studied as intensively as plutonium. Americium 
is present in soils as a decay product of plutonium, and the spatial distribution of americium- 
contaminated soil overlaps with that of plutonium-contaminated soils. Nearly all of the 
americium in the soil around the Site has resulted from radioactive decay of plutonium deposited 
in the soil. Anomalies in americium distribution may have resulted from spills of americium rich 
materials from process wastes. Figure 12 is a map showing average americium levels in  surface 
soils at the Site. 

Uranium 

Uranium is mainly present at the Site as a natural component of rocks and soils, and to a 
lesser degree as a result of atmospheric fallout and Site emissions. The spatial distribution of 
uraniuni is not clearly related to areas at which accidental releases are known to have occurred, 
and it is not consistent with the wind dispersal mechanism identified for plutonium because 
uranium isotopes were not included in the 903 Pad environmental releases. The greater mobility 
of uranium has been proposed as  an explanation for the irregular spatial distribution of uranium. 
Uranium is commonly transported in a dissolved form in surface water runoff from rainfall and 
snowmelt, whereas plutonium is relatively insoluble and adheres very strongly to soil particles. 

In most Site soils, quantities of uranium fall within the background range. The average 
background level for uranium isotopes is I .097 pCi/g for uranium-233/-234, 0.0539 pCi/g for 
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recording flow meters and automatic watcr samplers that are programmed to sample storm event 
and pond discharge event flows. 

Air Quality 

National Ambient Air Quality Standards have been established to protect public health and the 
environment for six “criteria” pollutants: carbon monoxide, sulfur dioxide, nitrogen dioxide, 
ozone, particulate matter less than 10 microns i n  size (PM- IO), and lead. Total suspended 
particulate (TSP) matter is also designated as a criteria pollutant by the State of Colorado. This 
analysis is primarily concerned with the PM-IO and TSP emissions from the Site since they are 
the pollutants likely to be generated by vegetation inanagement actions. 

The Site is located within the boundary of the Denver Metropolitan Area for air quality 
planning purposes. This region is classified as “non-attainment” for carbon monoxide, ozone, and 
PM-IO, which means that ambient air quality in the area does not meet National Ambient Air 
Quality Standards. Regulatory requirements may control the timing of vegetation management 
activities, such as issuance of permits for controlled burning, i n  order to avoid contributing to the 
non-attainment of the Metro area for criteria air pollutants and violating the Site’s air quality 
permit. 

Air monitoring programs have been implemented at the Site since the early 1950s. Emissions 
of criteria air pollutants are estimated and reported as part of the Site’s compliance with 
applicable state and federal reporting and permitting requirements. CD’PHE conducts ambient air 
quality monitoring at the Site boundary and in communities surrounding the Site as part of its 
state-wide ambient air quality monitoring network. The locations of the on-site and boundary air 
monitoring stations are.shown on Figure 1. 

Activities at the Site involve the use of internal combustion equipment, such as steam boilers 
and emergency power generators, and many types of chemical compounds that could release air 
pollutants to the atmosphere. Residents of the Denver Metropolitan Area are exposed to small 
quantities of these pollutants through off-site transport. In this section, the concentrations of 
pollutants to which workers on-site and individuals off-site are exposed are summarized and 
compared to federal and state standards or guidelines designed to protect human health. Ozone, 
one of the  criteria pollutants, is not specifically addressed in this analysis because it is formed i n  
the atmosphere far downwind of emission sources and is usually analyzed on a regional basis. 

Concentrations of TSP and PM-10 are determined by five air monitoring stations at the Site 
property boundary operated by the Colorado Department of Public Health & Environment. These 
stations monitor for TSP and PM 10 as well as other criteria pollutants. Two of these stations are 
located just off-site at the northeast and southeast Site boundary along Indiana Street. These 
samplers are operated for 24 hour periods on a rotating, every-sixth-day schedule to match the 
national EPA particulate sampling schedule. These sampling locations are downwind of the Site 
and are thus representative of Site impacts. Maximum concentrations of PM-10 and TSP 
recorded at the CDPHE stations are considered as the ambient off-site concentrations of these two 
criteria pollutants. As shown i n  Table AQ-1, all criteria air  pollutants are emitted i n  quantities 
less than the State of Colorado reporting thresholds under baseline conditions. 
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448.0 
137.3 
10.8 

73.0 
31.0 

1,300 700 
365 - 

80 - 

- 260 
- 75 

34 
38 
14 

64 
- 

- 

Table AQ-1 Highest Predicted Off-Site 
Concentrations of' Criteria Pollutants for Baseline Conditions 

P 

Carbon 
Monoxide 

1 -hour 
8 -hour 

1159.2 
303.8 

14,873 40,000 - 

4,30 1 I0,OOO - 

Lead3 Monthly 4.8 10-14 4.8 10-14 1.5 I .5 

Nitrogen 
Dioxide4 

Annual 1.4 21.2 IO0 - 

PM- 105 24-hour 
Annual 

32.0 I50 - 

14.0 50 - 

Sulfur 
Dioxide 

3-hour 
24-hour 
Annual 

269.5 
91.2 
0.1 

TS P5 24-hour 
Annual 

NAAQS are National Ambient Air Quulity Stundurds. 

2State umbient stundards are Colorudo State Ambient Air Quulity Stciridnr-cis. 
'PM- I O  and TSP concentrutions were obtuitied from CDPHE's nearby ambient PM-IO mid TSP nioiritor-s 
locuted along the eastern boundury of the Site. 

Weather Conditions 

Mean annual precipitation at Rocky Flats is approximately 15.5 inches, based on 20-year 
means for Boulder and Lakewood, Colorado. The wettest season is spring (March through May), 
which accounts for about 40% of the total annual precipitation. This season typically includes 
occasionally heavy snows as well as periods of steady rain. Precipitation gradually declines 
through the summer, fall and winter. 

wind conditions at the Site. Daytime heating causes upslope winds to form, with northeasterly 
winds coininon ovcr the broad South Plattc River Valley, including the Site. More localized 
southeasterly winds also occasionally occur during the day a t  the Sitc because thc tcrrain slopc- 

Northwesterly wind directions and wind speeds under I5 miles per hour are the predominant 
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line is oriented southeast toward Standley Lake and the City of Arvada. The winds reverse at 
night, with a shallow, westerly drainage wind forming over the Site and ii broad, southerly 
drainage wind forming over- the South Platte Valley. The locally produced winds are important to 
consider for estimating the transport and dispersion of potential pollutants i n  the region. 
The Site is noted for its strong winds. Gusty winds frequently occur with thunderstorms and the 
passage of weather fronts. The highest wind speeds occur during the winter as westerly 
windstorms known as chinooks. The windstorm season at the Site extends from late November- 
into April; the height of the season usually occurs in January. Windstorms at the Site typically 
last 8 to I6 hours. The Site experiences wind speeds exceeding.75 miles per hour i n  almost every 
season; gusts exceeding 100 miles per hour are experienced every three to four years. 

Wildlife 

The Site Buffer Zone is an island of relatively undisturbed habitat within a region where most 
other land has been heavily grazed, cultivated, developed, or subjected to other impacts associated 
with intensive human activity. The most notable effects of the increase i n  human use and 
disturbance in the Front Range Urban Corridor have been reductions in the number and diversity 
of ungulates (hoofed animals) and large predators. However, the habitat diversity of the Site, 
coupled with protection from grazing and human disturbance across most of the Site, have 
resulted i n  relatively rich and intact animal communities. Species that typify the various groups 
of terrestrial vertebrates and invertebrates at the Site are described below. 

Mammals 

The most abundant and conspicuous large mammal at the Site is the mule deer. This large, 
wide-ranging species occurs throughout the Site but is most frequently observed i n  the three 
stream valleys, where the presence of shade and cover, abundant browse, and water provide good 
habitat. The population of rnule deer is estimated at more than 100. A small number of white- 
tailed deer .have also been observed on-site. 

The coyote is the most common and widespread mammalian predator at the Site. Other 
carnivores documented on-site include the red fox, gray fox, badger, long-tailed weasel, mink, 
raccoon, and striped skunk. 

Results of live-trapping programs over the past two decades indicate that the Site supports a 
relatively rich small mammal fauna. The most widespread small mammal on-site is the deer 
mouse, which has been captured in nearly every habitat type. Other common rodents include a 
number of mouse, vole, and rabbit species, all of which occur in grassland communities across 
much of the Site. 

The Preble’s meadow jumping mouse was listed as threatened under the Endangered Species 
Act on May 13, 1998. Figure 13, Preble’s Meadow Jumping Mouse Areas of Concern, is a map 
of the mouse habitat on-site. The mouse has been captured i n  all three of the Site’s major 
drainage basins during live-trapping programs in 1992 through 1998. Preble’s habitat generally 
coincides with the  Great Plains riparian vegetative community type at the Site. Typical habitat 
for this mouse consists of riparian areas with well developed shrub canopies and a relatively lush 
understory of grasses and forbs. However, the mouse is thought to wander seasonally, and its 
home range may also encompass relatively extensive grassland communities adjacent LO riparian 
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habitat. A biological assessment of vegetation management activities not currently practiced 
would be conducted to insure t h a t  no advei-se effects would result before the activities werc 
1 mplcinented. 

Birds 

The variety of habitats at the Site is reflected by a rich bird community, including species 
typical of plains, foothil.ls, wetland, and riparian habitats. The most common birds of prey are the 
red-tailed hawk and great horned owl, both of which are present throughout the year and nest i n  
mature cottonwoods or pines. Less abundant raptors are attracted by the mosaic of trees for 
nesting and open habitats for hunting, including the American kestrel, Swainson's hawk, and 
long-eared owl. The rough-legged hawk is common during winter. 

Ponds coiistructed for control of surface water runoff, and for agricultiiral purposes, support 
seasonal use by a number of wading birds, shorebirds, waterfowl, and related species. The largest 
water bird observed at the Site is the great blue heron, which preys on fish, amphibians, and 
macroinvertebrates. The smaller black-crowned night-heron also feeds along the ponds, although 
less commonly. 

The most common small birds in grassland habitats are ground-nesting species typical of 
prairie ecosystems in the region. These species include the horned lark, western meadowlark, 
vesper sparrow, and grasshopper sparrow. Riparian shrublands and tall marshes support wetland 
songbirds such as the red-winged blackbird, yellow-headed blackbird, common yellowthroat, 'and 
song sparrow. Riparian woodlands attract tree-nesting species such as the northern flicker, . 

eastern and western kingbirds, black-billed magpie, blue jay, American robin, yellow warbler, 
northern oriole, blue grosbeak, indigo bunting, and American and lesser goldfinches. Tall upland 
shrublands in the Rock Creek drainage attract foothills species such as the yellow-breasted chat, 
MacGillivray's warbler, black-headed grosbeak, lazuli bunting, and rufous-sided and green-tailed 
towhees. 

Typical winter birds at the Site include resident species such as the northern flicker, black- 
billed magpie, European starling, house finch, and house sparrow. Winter birds also include the 
tree sparrow, white-crowned sparrow, and dai-k-eyed junco, all. in wooded or shrubby sites, as 
well as large flocks of horned larks and, less abundantly, western meadowlarks. 

Reptiles and Amphibians 

As is typical for the region, reptiles and amphibians are not well represented at the Site. The 
most common reptiles are the bullsnake, yellow-bellied racer, garter snake, and prairie 
rattlesnake. All of these species occur in the open grassland habitats that dominate the Site, 
although garter snakes are frequently observed near (or in)  water. Other reptiles observed include 
the short-horned lizard in open grasslands, 'eastern fence lizard i n  rocky shrublands, and western 
painted turtle in ponds. 

By far the most abundant and widespread amphibian at the Site is the boreal chorus frog, 
which breeds on-site i n  virtually every stream, pond, ditch, or other area where surface water 
persists through the spring and early summer. The northern leopard frog is less common and 
requires permanent water such as some of the ponds provide. Woodhouse's toad breeds in  ponds 
and streams at the Site but may wander considerable distances from water in search of insect prey. 
The plains spaciefoot requires the least persistent water of any of the amphibians at the Site. 
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Another amphibian that occurs at the Site is the tiger- salamander whose aquatic larvae have  been 
docuniented in  several of the ponds on-site. During late summer, the yellow and olive adults may 
niovc considerable distances CICI-oss land, taking shcltci- i n  animal burrows during the day to avoid 
desiccation. 

Terrestrial Invertebrates 

Four classes of arthropods-millipedes, pill bugs, spiders, and insects-have been captured 
during sweep-netting and pitfall-trapping surveys in conjunction with ecological evaluations at 
the Site. Of these, insects are the most abundant and taxonomically diverse group. Terrestrial 
insects captured during Site surveys have included representatives of ten major families. In 
genei-al, leafhoppers (a plant-eating group) were the most abundant insects. Other groups of 
plant-eaters included treehoppers, spittle bugs, seed bugs, leaf bugs, leaf beetles, grasshoppers, 
and crickets. The other two gi-oups captured .were ladybird beetles (which feed on smaller insects) 
and ants (which consume both plant and animal matter). Common insects such as butterflies, 
moths, bees, and wasps are also present on-site but have not been specifically documented during 
ecological investigations. Although not as diverse as the insects, spiders are the second most 
abundant group overall in terms of number of captures during Site investigations. Millipedes and 
pill bugs were captured in smaller numbers during the studies. 

Invertebrates provide an important prey base for many species of reptiles, birds, and small 
mammals. Grasshoppers are probably the most important invertebrates in the terrestrial food web 
because of their  abundance, large size, and tendency to occur on the foliage of plants where they 
are easily detected and captured. 

Aquatic Macroinvertebrates 

Across most of the Site, aquatic macroinvertebrate communities i n  streams and ditches are 
limited by low and irregular flows, except.for a few isolated pools, and by predominantly fine- 
textured sediments. The most abundant and widespread groups overall i n  stream coininunities are 
the larvae of true flies and mayflies. The most common true flies are blackflies and midges. 
Other aquatic invertebrates include caddisflies, craneflies, predatory damselfly larvae, and two 
non-insect groups: snails and amphipods (sideswimmers). 

Pond habitats provide a more reliable water source, but the fine sediinents and relative lack of 
aquatic plants i n  many ponds limit macroinvertebrate diversity. Most of the communities are 
strongly dominated by midges and aquatic earthworms. Ponds with well-developed aquatic plants 
along the margins support free-swimming aquatic insects such as water striders and water 
boatmen. Predatory dragonfly nymphs are present in some of the ponds. 

Large macroinvertebrates such as crayfish and snails are potetitially important as prey for 
species such as largemouth bass, mallards, great blue herons, and raccoons i n  ponds and streams 
at the Site. 

Fish 

As with macroinvertebrates, low and intermittent flows along most stream reaches wi th in  
the Site greatly limit  the presence of fish at the Site. Species captured during sampling of streams 
have included the fathead minnow, creek chub, stoneroller, and green sunfish. Of these, the 



creek chub is the most tolerant of poor water conditions and reportedly inhabits virtually all 
streams wi th in  its range that are capable of supporting fish. Creek chubs feed on a variety of 
small invertebrate prey; fathead minnows feed primarily on plankton; stonerollers consume both 
plant and invertebrate prey; and green sunfish feed on free-swimming invertebrates and smaller 
fish. 

Fish communities in ponds are highly influenced by the presence of suitable substrates, 
aquatic vegetation, and persistence of water as well as by historical introductions. Species present 
include the four species listed above, plus the golden shiner, white sucker, and largemouth bass. 
Golden shiners feed on a variety of small prey and algae and may themselves be important prey 
for larger fish and fish-eating birds because of the large populations they attain and their relatively 
large size. White suckers feed on insect larvae and algae. 

Environmental Effects 

This section characterizes the impacts that would likely result from the implementation of 
each of the three alternatives included i n  this environmental assessment. In each case, the effects 
of the alternatives have been compared to the vegetation management practices that have been 
used since 1990 in the buffer zone. Table E- 1 on the following page summarizes the impacts of 
each alternative. 

.No Action - Under the no action alternative, noxious and other weeds would not be treated 
using herbicides, or manual or mechanical means. It is likely that the noxious weeds already 
firmly established in the  buffer zone would continue to increase and spread into adjacent areas 
across the buffer zone and onto neighboring lands. 

likely be crowded out and partially replaced by non-native noxious weeds under the no action 
alternative. Noxious weeds, such as diffuse knapweed on the pediments where the xeric tallgrass 
prairie is found, would become dominant in the communities they infest. Sunlight, moisture, and 
nutrients used by weeds would be unavailable to the native grasses and forbs in favor of dominant 
stands of weeds. In time, the diversity of native plant species would be greatly reduced. This 
reduction in plant diversity would likely cause declines in bird, mammal, reptile and insect 
species that inhabit prairie plant communities. 

Large, scattered but very dense stands of Canada thistle are now located in the wetlands, 
wetland margins, and wet meadows along streams, where they  displace nearly all-native plant 
species. While this species is used as cover by the Preble's meadow jumping mouse, it also 
reduces valuable native plant cover that is used by other wildlife species. Under the no action 
alternative, stands of Canada thistle would likely continue to spread throughout more of the 
wetlands and riparian zone along creeks in the buffer zone. 

Grasslands would not be subjected to controlled burning, and insects that feed on weeds 
would not be released under the no action alternative. Accumulations of dead vegetative growth 
from previous years would remain in place i n  grasslands in the buffer zone. Minerals tied up i n  
the dead vegetation would not be made available to new growth. Scattered insect populations 
would gradually decline in the weed communities where they currently reside. These insects 
would continue to reduce weed growth and seed production of the plants they live on, but would 
be unlikely to become a large factor in weed control. 

Native perennial plant species, including those i n  sensitive habitats such as wetlands, would 
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Herbicide 
application 

E o ~ o g i c a ~  controls 

Cultural practices 

No Action Elfects 
The current program of truck 

mounted and hand held application 
of herbicides would be 
discontinued the spread of noxious 
weeds would accelerate. 

The native plant communities 
would be expected to decline as 
noxious invaders increase. 

Weeds would continue to invade 
wetland communities and Preble's 
meadow jumping mouse habitat 
reducing the quality of the 
communities. 

No additional biological controls 
(insects) would be introduced: 
Insects that survive from previous 
years would continue to feed on 
the weed communities they 
currently inhabit. In those 
communities, insects would 
continue to limit the production of 
seeds and slow the growth of their 
hosts. 

Acrcage disturbcd by routine 
activities i n  the bulfer zone (1-15 
acreslyr) would be not be 
rcclairncd and would be 
susccptiblc to infestation by weed 
species. 

Table E-1 
Environmental Effects 

Current Action-Effects 
Weeds 011 approximately 250 acres of 

land treated with herbicides would be killed 
or set back for approximately three growing 
seasons. 

Spread of noxious weeds by wind blown 
seed would be reduced or prevented on 
acreage directly down wind from the 250 
acres that are sprayed annually. 

would exhibit some physiological damage 
and slowing of growth as a result of 
herbicide application for the first growing 
season after application. 

Native vegetation is expected to recovcr 
from the effects of herbicides and increase 
productivity i n  the second and successive 

Native vegetation i n  the treated 250 acres 

growing seasons after application. 
Members of one species of biological 

control (insects) would be introduced 
annually to feed on weeds. Insects that 
survive from previous years would continue 
to feed on the weed communities they 
currently inhabit. In those communities, 
insects would continue to limit the 
production of seeds and slow the growth of 
their hosts. Insect populations would be 
expected to gradually increase as more 
insects are added each year. 

acreage disturbed by routine acLivities in  thc 
buffer zone ( 1  - 15 acres/yr) by resceding and 
application of rnulcli. 

Weed infestation would bc rcduccd on 

Weeds on approxiniacely I750 acres of 
land treated with herbicides would bc killed 
or set back for approximately three growing 
seasons. 

Spread of noxious weeds by wind blown 
seed would be reduced or prevented on 
acreage directly down wind from the 1750 
acres that are sprayed annually. 

Native vegetation in the treated I750 
acres would exhibit some physiological 
damage and slowing of growth as a result of 
herbicide application for the first growing 
season after appli'cation. 

Native vegetation is expecced co recover 
from the effects of herbicides and increase 
productivity in subsequent growing seasons 
due to weed control. 

Members of one species of biological 
control (insects) would be introduced 
annually to feed on weeds. Insects that 
survive from previous years w'ouid continue 
to feed on the weed communities they 
currently inhabit. In  those communities, 
insects would continue to limit the 
production of seeds and slow the growth of 
their hosts. Insect populations would be 
expected to gradually increase as more 
insects are added each year. 

Weed infestation would be reduced on 
acreage disturbcd by routine activities i n  the 
buffer zone ( I  - 15 acres/yr) and undisturbed 
:rrcns wlicre- vcgetaiion is sparse (up i o  20 
acres/yr) by reseed i iig and application of 
11111 Ich. 
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Table E-1 
Environmental Effects 

N1 ec h a n i ca I 
controls 

Prescribed fires 

No Action Effects . 
Weed populations would not be 

removed along roads by mowing and 
grading. 

Weeds that gather along fence 
lines would remain in place and 
provide a seed source for future 
generations. 

Trapped weeds and high winds 
would exert pressure on chain link 
fences and cause them to lean or 
collapse. 

Small isolated communities of 
noxious weeds would not be hand 
pulled or dug but would be left to 
reproduce and spread. 

No prescribed fires would be 
used and accumulations of dead 
vegetation would not be removed 
from grassland communities. 

No  pollutants would be released 
into the air. 

The wildfire hazard from 
lightning strikes on thatch 
accumulations would remain at 
present levels. 
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Cun-en t Action Effects 
Cutting back or removing w e d s  along 35 

miles of roads by mowing and grading would kill 
the weeds or greatly reduce their seed producing 
capabilities for one growing season. 

Weeds that gather along fence lines would 
be removed and disposed as waste i n  a 
landfill. The seed source for future 
generations of weeds would be buried i n  a 
landfill. 

Damage tochain link fencing would be 
avoided by removing trapped weeds 

.Small isolated communities of' rioxious 
.weeds would be removed and prevented 
from spreading. 

No prescribed fires would be used and 
accumulations of dead vegetation would not 
be removed from grassland communities. 

No pollutants would be released into the 
air. 

The wildfire hazard from lightning sii-ikes 
on thatch accumulations would remain at 
present levels. . 

continue a slow decline. With the decline 
of native species, noxious weeds would 
continue to gain dominance i n  thc 
grasslands. 

The quality of the native grasslands would 

Comprehensive Action Effects 
Cutling back or removing weeds along 35 

miles of roads by mowing and grading would ki l l  
the weeds or greatly reduce their seed producing 
capabilities for one growing season. 

Weeds that gathcr along up to six miles of' 
fence lines would be removed and burned 
releasing small amounts of pollution within 
permitted limits into the air. The small 
amount of seed remaining i n  the seed heads 
would be burned. 

avoided by removing trapped weeds. 

weeds would be removed and prevented 
from spreading. 

Damage to chain l ink  fencing would be 

Small isolated communities of noxious 

Prescribed fires would be used to remove 
accumulations of dead vegetation from 
Urassland communities on up to 500 acres 9 
per year. Burning vegetation would release 
pollutants within permitted'limits into the 
air during the duration of the burn! up io six 
hours. 

Personnel attending prescribed fircs may 
inhale air pollutants, and in some areas of 
the buffer zone, suspended radionuclides, in  
smoke from the lire. Radioactive doses 
received from smoke inhalation would be 
well bclow regulatory dose limits, 

The vigor o l  native plant coriiiiiunitics 
would increase 'after thatch rcmoval and 
rclcasc of nutrients I'rom burned thatch. 

Hazards I'rom 1 i  g I1 t ii i  ii g c ii u se d I 7  res 
would be reduced by [hatch rciiioval. 

25 to 30 cubic yards of w e d s  that 
$atIicrecl along up to six miles 01' I'ciicc liiics 
would bc removcd a i i d  buriicd rclcnsiiis 
sii inl  I :iiiio ti nt s o f  1x1 I I u t i 011 : w i t I I i I I  

permitted limits, inlo the air. 



Cun-ent Action - Under the cun-ent action alternative, herbicides and other manual and 
niechanical means of controlling weeds would continue on about 250 acres of land each year. This 
level 0 1  controls has not been effective i n  stemming the spread of noxious w e d s  across the buffel- 
zone during the past few years, and i t  is likely that the spread of noxious weeds would not be 
halted or the weed populations reduced. Comrnuniiies of native plants would continue to be 
invaded b y  noxious weed species, including grasslands and riparian zones much as described 
above in the no action alternative. Wildlife habitat quality would slowly degrade, and species 
diversity would decline. 

.Grasslands would not be burned under the current action alternative. The goal of removing 
accumulations of dead vegetation and recycling the nutrients they contain would not be achieved. 
No additional air pollution would be generated since no controlled bums would be conducted. 

level of releases is expected to maintain the populations of weed eating insects in the buffer zone. 
Insects are not expected to become a large factor in weed control. 

Comprehensive Action - Under the comprehensive action alternative, u p  to 1750 acres of the 
buffer zone would be treated with herbicides, or with manual or mechanical methods each year. 
This level of treatment is expected to stop the spread of noxious weeds across [he buffer zone and 
onto neighboring lands. This level of herbicide treatment will gradually reduce the total acreage 
infested by weeds within the buffer zone over time. 

communities and wildlife. Every plant community, from grasslands to wetlands, is expected to 
benefit from reduced competition from weeds. The native plant communities would increase i n  
vigor and retain their current diversity. Wildlife would benefit from increased native vegetation as 
both a food source and as cover. 

All herbicides used at Rocky Flats are tested and approved by the Environmental Protection 
Agency. Concentrations used at the site will follow the manufacturer’s guidelines and will be well 
wi th in  the Federal limits for application. As noxious weed populations are reduced and native 
species return, the use of herbicides can be scaled back. 

plants that are also treated. Studies have shown that the growth of native vegetation is slowed, and 
in some cases the aboveground portion of the plants is killed in the growing season that herbicides 
are applied. Those studies also show that the below ground portions of most native plants survive 
herbicide application, and nat ive plants tend to recover and add more vigorous growth i n  the 
growing seasons following herbicide application. Specifically, this was the case with regard to the 
use of Picloram as documented in the Bureau of Land Management’s 1991 Environmental Impact 
Statement for Vegetation Treatnierzt on BLM Lnnrls in Thirteen Western States. Similar results 
have previously been documented by Boulder County Parks and Open Space. Rice and Toney 
(reference 13) found that grassland communities showed high level resilience and rate of recovery 
after application of picloram. 

DOE has been monitoring test plots where certain chemical compounds have been used to 
determine their beneficial and detrimental effects before using them on a broad scale. In the case 
of the herbicides Transline, and Tordon 22K, beneficial and detrimental effects have been 
monitored i n  treated areas to determine if desirable vegetation has been impacted. Specific 
monitoring of Tordon 22K application areas compared to adjacent control plots shows some short- 
term impact on native perennials’in the prairie areas that were treated. Affected native forbs \vex 

Release of insects that live on weed species would continue at about one release per year. This 

A reduction in weed populations is expected to have a positive effect on native plant 

For a time, herbicides applied to noxious weeds would have a detrimental effect on the native 
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weakened but not killed. These short-term impacts quickly reversed, and no noteworthy impacts 
to native forbs were recorded the year after application, while several undesirable alien forbs 
succumbed. Several of the native grass species benefited. Most dramatic was the invigoration of 
big bluestem (Aizcfropogorz gerardii), one of the indicator species of the xeric tallgrass prairie that 
DOE is attempting to preserve. 

In the growing season of the application of herbjcides, the density of vegetation may be 
reduced enough that surface water runoff and erosion increase. As target weeds are replaced by 
native grasses, erosion and surface runoff will be reduced to pre-treatment levels in subsequent 
years. 

Herbicides can enter streams and ponds through accidental direct application, drift, or surface 
and subsurface water runoff. These impacts are not expected to occur at. Rocky Flats because 
spraying will not occur near water courses. Aetial application of herbicides presents the greatest 
risk for direct application and drift to water bodies, and special precautions are taken to provide 
adequate protection of aquatic habitats depending on herbicide type. Cuirently as a protective 
measure for Preble's mouse' habitat, guidance from the U.S. Fish and Wildlife Service restricts 
application of Tordon 22K to areas 30 feet from onsite irrigation ditches using a truck mounted 
sprayer. A 100 foot setback will be observed during aerial spraying in the buffer zone to protect 
the plant community in the riparian corridor and avoid Preble's mouse habitat and associated 
wetlands. Ideally, herbicide application would occur early in the spring befof'e the mouse emerges. 
The level of impacts from aerial spraying and truck mounted spraying are expected to be 
substantially the same. 

Herbicides are not expected to infiltrate soils and affect groundwater. DO'E has carefully. 
examined the permeability of Rocky Flats soils identified at the Site. While the soils do have a 
high gravel content, the series present at Rocky Flats are not highly permeable because they also 
have a high clay content. The Rocky Flats environment is quite different from sandy, highly 
permeable soils with high water tables for which the cautions for herbicide use were written. 

Up to 500 acres of land would be treated with prescribed bums each year under the 
comprehensive action alternative. Burning of old vegetation would improve the growing 
conditions of native grasses and forbs by releasing nutrients tied up in the dead material and, 
increasing the light available to plants and seedlings. The potential for uncontrolled rangeland 
fires to damage Rocky Flats facilities and adjacent private property would be reduced by thatch 
removal. 

A radiation dose assessment was conducted at Rocky Flats to determine the dose that would 
result from burning vegetation growing in areas of radioactively contaminated soils east and 
southeast of the 903 Pad. The analysis considered the effects of inhalation of smoke from a 
controlled bum of approximately 300 acres lasting six hours. The location chosen for the study 
extended from the 903 Pad east to the Indiana Street fence line. The analysis concluded that small 
amounts of Plutonium and Americium would become airborne in the smoke generated by a 
controlled bum. The dose calculations conclude that the dose to workers tending the fire could be 
0.014 millirems during the duration of a controlled bum. The dose at the nearest off-site residence 
down wind of the fire would be 0.0029 millirems from a controlled burn. These levels of 
radionuclide exposure are well below the Federal 10-millirem annual radiation dose limit to the  
members of the public from radioactive material in the air. 

emissions recorded during two lightning caused range fires in 1994 and 1996. Records from air 
samplers located at the Site bouridar-y during h e  range fires show that no elcvated levels of 

The Colorado Department of Public Health and the Environment performed an analysis of the 
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radionuclides were detected i n  ail- samples as a result of those fires. The emissions did not exceed 
the standards for air emissions for the Site. 

AS a part of a n  environmental impact statement for weed control on public lands i n  the West, 
the Bureau of Land Management conducted a risk analysis to determine the health risks to 
personnel who are participating in a controlled burn. 'rheir study indicated that risks to personnel 
would come from gases and particulate matter contained i n  the smoke. The study concluded that 
the risk of a worker developing cancer as a result of exposure to smoke from range fires for six 
hour per day and 20 days per year over the course of ten years is 3 . 7 2 ~  IO-' or 3.72 chances i n  one 
hundred million. Similarly, members of the public two miles from a controlled bum site would 
have a risk level of l.lGxlO-' or 1.16 i n  one billion of contracting cancer as a result of inhaling 
smoke for six hours per day, 20 days per year, over a ten year time span. Controlled bums at 
Rocky Flats would be conducted on fewer than 20 days per year.. 

level of releases is expected to maintain the existing populations of weed eating insects in the 
buffer zone. Insects are not expected to become a large factor i n  weed control. 

Release of insects that live on weed species would occur at about one release pel- year. This 

Conclusions 

This environmental assessment contains an analysis of a range of vegetation'management 
techniques that could be used to suppress weeds and encourage the growth of native plant Species 
in the buffer zone at Rocky Flats. The effects of mechanical removal, use of herbicides applied 
either by hand, using a truck mounted sprayer, or by aircraft, release of insects, and conduct of 
controlled bums were analyzed. Based on the results of the analysis contained in this 
environmental assessment, none of the vegetation management techniques described in the 
alternatives would result in impacts that violate applicable standards for enviranmental quality 01- 

human health. Local govemments,.nearby residents, and the public will be notified in advance of 
controlled burns scheduled to be conducted at Rocky Flats. 

in  the buffer zone and adjust the prescriptions for weed controls accordingly. The results of 
monitoring will be recorded in the annual vegetation monitoring reports which are placed i n  the 
Rocky Flats reading rooms. 

DOE will continue to monitor the effectiveness of vegetation management activities conducted 
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APPENDIX A 
Management Techniques, Issues and Other Concerns Identified at Public Meetinm 

Vegetation Information and Management Meeting Objectives 
Public Meeting Held on 8/26/95 

I . Provide information about vegetation management options 
2. Identify public issues and concerns to be taken into account 111 developing m;inagement alternatives. 

Concerns Raised At The Meeting 

Herb icides 
Toxicity - acute, chronic 
Environmental Fate - how long before i t  breaks down i n  the environment 
Transport - how might herbicides be transported through air, water, soil 
Application techniques that would be used 

Air pollution 
H 2 0  pollution 

Erosion of contaminated soils 

Sensitivity or allergic reactions to chemicals 
Burning: 

Actinide release from soils and plant uptake of plutonium 
Identifying areas suitable for burning 

Site personnel level of experience with controlled burns 

Biological control agents attacking native plants 
Biological control agents going out of control 

Biological weed control: 

Impacts to adjacent property from fires that are not controlled 
Impact on habitats from weed invasion 
Impact on native species from failure to control weeds 
Regulatory compliance 
Natural resources stewardship 
Land use diversity 

No Action Alternative Concerns 

Other Concerns to be Considered 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Mapping of contaminated areas 
Monetary impacts of delay in action 
Integration of methods of vegetation management 
Notification to public before weed control activities or controlled b~r i i s  
No silver bullet that fixes the weed problem 
Challenges are not unique 
What are other DOE Sites such as Hanford doing 
Relative impacts to sensitive plant and animal species from each technique 
Weed pulling by volunteers 
Prescriplions for burning and aerial applications of herbicides 
Ensure proper permitting 
Take actions i n  concert .with surrounding areas 
Would grazing ever'be a potential management tool 
P ro act i ve a p p ro ac h to c 11 e i n  i c a I I y sen s i t i  ve  p e o p I e 
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Tech n io ues Avai la bie 
Herb i c i d e a p p I i ca t io n 
ruck mounted spray 
;pot spray 
ierial spray 
wick application 
Biological controls 
eelease insects 
-evegetate wi th  natives 
introduce wi ld  grazers 
domestic I ivestock 
Jse bacteria or viruses 
Mec ti a n i ca I con t ro Is 
mowing roadsides 
Eutting along fences 
gathering weeds 
grading roads 
hand pul l ing 
wash vehicle tires 
zonstruct catch fences 
Cu I tu ra I practices 
apply fertilizers 
reseed disturbed areas 
ti l l  and reseed 
i noc ti I ate so i Is  
mow tall grass 
mulch 
Prescribed Ii res 
spot burns 
area burns - spring 
area burlis - fall 

APPENDIX A 
Management Techniques, Issues and Other Concerns Identil’ied iit Public Meetincs 

~~~ 

No Action 

~ 

none 

Corn p re liens i ve Act ion 

ruck mouiitecl spray 
;pot spray 
ierial spray 

none 

none 

none 

none 

C 11 rren t Action 

:ruck mounted spray 
spot spray 

release insects 
revegetate wi th natives 

mowing roadsides 
zutting along fences 
gathering weeds 
grading roads 
hand pul l ing 

~ 

reseed disturbed areas 

mulch 

[ncrease insect release 
-evegetate wi I l i  natives 

mowing roadsides 
:utting along fences 
%at hering weeds 
Srading roads 
hand pul l ing 

~OnstrLICt catch fences 

reseed disturbed areiis 
[i l l and reseed 

mu Ic h 

Analyzed 
Related Issues to be Addressed in EA 

Tox icity ; Ii ti n u n  seiis i t  i v i  t y to chemicals 
H o w  long do [hey stay active 
Transport in the environment 
A p p I i c a t i o n tech n i q 11 e s 11 sed 

liisec t s attack i ng nat i ve p liiii t s 
Insects going out of control 

Effect o f  catch fence on iinimal movement 
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Management Techniques, Issues and Other Concerns Identified at Public Meetinus 

9/16/98 Public Meeting 

Other Issues to be Addressed in the EA 
Impact on habitats from weed invasion 
Iinpacr on native species from failure to control weeds 

A-3 

Other Concerns about the Plan 
M ai n t ai n regu 1 at o ry co m p 1 i a nce 
Nar i i  ra1 resources s re wards h i p 
Land use diversity 
Mapping of contaminated areas 
Monetary impacts of' delay i n  action 
lntegrarion of methods of vegetation manugement 
Notification to public before weed control activities or 

Recognize rhar there is no silver buller for weed 

Recognize that these challenges are not uniqiie to 

What are other DOE Sites such as Hanford doing 
Relative impacts to sensitive plant and anini;il species 

Prescriptions for burning and aerial applications of 

Ensure proper permitting 
Takc actions i n  concert with siii~ro~~nding areas 
Seek help from other agencies will1 I'ire experience 

controlled burns 

problems 

Rocky Flats 

, .  from eac h tech n i q Lie 

herbicides 



Appendix 13 

This section contains information compiled by the U.S. Department of Agriculture and the 
Forest Service on a sample of the herbicides discussed in the Vegetation Management 
Environmental Assessment. These fact sheets contain herbicide manufacturer’s inforination 
on Use, Environmental EffectsFate, Ecological Effects, Toxicology Data, and General Facts 
A fu l l  listing of these and other chemical herbicides found in the Vegetation Management 
Environmental Assessment can be found on the World Wide Web at: 
h t t p : // w w w . i n fo v e  n t u res. c o d e -  ti I t h/pes tc i de/pes t - fac . h t in I 
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PIC LORAM 

I'csticidc Fact Slieet 
I'repared for tlie U.S. Dcpartnient of Agriculture, Forcst Service, 
Iiy Information Ventures, Inc. 

This fact sheet is one of a series issued by the Forcst Service;:the Bureau of Land Management, and the Bonneville 
Power Administration for their workers and the general public. It provides information on forcstry and  lund 
management uses, environmental and human health effects, and safety precautions for the herhicide picloram and its 
formulations. Unless otherwise stated, tlic toxicity data presented in this fact sheet relcr to [hc active ingredient, 
picloram. When included, data on formulated products will be specifically identified. A list ol.definitions is includctl 
i n  Section VI11 of the fact sheet. 

I. Basic Information 

Coninion name: Picloram 

Clieniical name: 4-amino-3,5,6 .-trichloropicolinic acid 

Common Product names: Tordon, Grazon, Access, Pathway 

Pesticide classification: herbicide 

Registered Use Status: All formulations that may be broadcast on soil or foliage are classified as "Restricted Use" 
pesticides. Sales and use of these pesticides are limited to licensed pesticide applicators or [heir employees, and only 
for uses covered by the applicator's certification. This is due to picloram's mobility i n  water, comhined with tlic 
extreme sensitivity of many important crop plants to damage. 

Formulations: Commercial picloram products generally contain one or more inert ingredient. An inert ingredient is 
anything added to the product other than an active ingredient. Because of concern (or human health and the 
environment, the U.S. Environmental Protection Agency (EPA) announced its policy on toxic inert ingredients in  the 
Federal Register on April 22, 1987 (52'FR 13305). The intent of this policy is the regulation of inert ingredients. 
EPA's strategy for the implementation of this policy included the development of four lists of inerts based on 
toxicological concerns. Inerts of toxicological concern were placed on List 1. Potentially toxic inertdhigh priority for 
testing were placed on List 2. Inerts of unknown toxicity were placed on List 3 and inerts of minimal concern wcre 
placed on List 4. 

For pesticides containing List 1 inerts, the EPA has given the pesticide registrant the opportunity to reformulate the 
product to remove the List 1 inerts. If the registrant chooses not to reformulate the product, then the List 1 inerts must 
be identified on the product label. For List 2 inerts, the EPA is monitoring ongoing testing and gathering existing 
information on the potential adverse effects of these chemicals to determine if further regulatory action is required. 
The EPA has no particular regulatory plans for List 3 and List 4 inerts. The Forest Service will incorporate new data 
on inerts into updated fact sheets as i t  becomes available. 

The contents of two picloram formulations are listed below. 

Tordon K: picloram, as tlic potassium salt (24.4%) and inert ingredient(s) (75.6%) including water and dispersing 
agents 

Grazon PC: picloram. as the potassium salt (24.4%) and inert ingredient(s) (75.6%) including water and dispcrsing 
agents 

Residue assay mctliods: Gadliquid chromatography and reverse phase high performance l iqu id  
chrornatograpliy methods are availablc for residue assay. 
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11. Ilerbiciclc Uses 

Rcgisrcrctl forcstry, rangeland, I-ight-01‘-way LISCS: I’icloram is used to prevent regrowth of woody 
plants i n  rights-of-way, such as along roads and power lines. On rangelands, it  is used to control noxious weeds and 
hriisl i. I n  forestry, piclorain is used to conti.ol unwanrcd trccs and to prepare sitcs Ihr planting trccs. 11 is also used to 
control plants on non-crop industrial/f~icility sites. 

Operational details: 

Target Plants: Picloram is used to control broadleaf plants, brush, conifers and broadleaf trees 

M o d e  of action: Picloram is absorbed through plant roots, leaves and bark. It moves both up and down within the 
plant, and accumulates in new growth. I t  acts by interfering with the plant’s ability to make proteins and nucleic acids. 
Picloram is nietabolized or broken down by plants into carbon dioxide, oxalic acid, 4-amino-2,3,5 -trichloropyridine 
and 4-arnino-3,5-dichloro-6 -1iydroxypicolinic acid. 

Method of  application: broadcast or spot treatmcnl as foliar (leaf) or soil spray; basal spot trcatment; tree injection; 
frill treatment; stump trcatmcnt; basal bark treatment; low-volume dormant stem spray; by air  as broadcast or low 
volume dorinant spray 

Usc rates: The amount to he applied dcpends on the type of plant to be killed, and the formulation of’ picloram used 

. Picloram, triisopropanolamine salt: 0.27 to 2. I6 pounds acid equivalent per acre (Ib ac/A) 

. Picloram, isooctyl ester: used for basal bark treatment only 

. Picloram, potassium salt: I .O to 8.5 Ib ae/A 

Special Precautions: Always read all ofthe information on the product label before using any pesticide. Read the 
label for application restrictions. 

Timing Of Application: Picloram can be applied from spring through three weeks before the first frost. It should not 
be applied on snow or frozen ground. Basal treatments can be applied throughout the year. Tree injection should not 
be done during periods of heavy sap flow. 

Drift Control: Do not allow careless application or spray drift. Do not permit spray or spray drift to contact desirable 
plants. 

111. Environmental EffectdFate 

Soil: 

Residual Soil Activity:. Picloram can stay activc in soil for a moderately long time, depending on the type of soil, soil 
moisture and temperaturc. I t  may exist at levels toxic to plants for more than a year after application at normal rates. 
Adsorption: Picloram chemically attaches to clay particles and organic matter. If the soil has little clay or organic 
matter, picloram is easily moved by water. 
Persistence and Agents of Degradation: Long-term build-up of picloram in the soil generally docs not occur. Break- 
down caused by sunlight and microorganisms in the soil are the main ways i n  which picloram disappears in the 
environment. Picloram will dissipate more quickly in warm, wet weather. Alkaline conditions, tine textured clay 
soils, and a low density of plant roots can increase the persistence of picloram. 
Mctabolites/Dcgradation Products and Potential Environmental Effects: Carbon dioxide is the major end- 
product of the brcak-down of picloram in thc soil. Carbon dioxide is a gas normally found iu  the air. The relatively 
small amount froiii picloram brcak-down would not be cxpected to have any harmful effect on the environment. 
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\Vat e r : 

Solu1)ilily: Piclorain dissolvcs readily i n  water. 
Potential For Leaching Into Ground-Water: Picloram can leach into ground-water under ccrtiiiii soil and weatltc~ 
co 11 d i t i o n s , 

Picloram leaches more easily in soils which have low organiccontent or are very sandy. Picloram 
movement is greatest for soils with low organic matter content, alkaline soils, and soils which arc 
highly permeable, sandy, or light-textured. Where the water table is very shallow, picloram may leach i n t o  grouncl- 
water. Piclorani should not bc applied to any surface which would allow direct pollution of ground-water. 

Surface Waters: picloram can be carried by surlace run-off water. To prevent water pollution, picloram spray drift or 
run-off should not be allowed to fall onto banks or bottqnis of irrigation 
ditches, or water intended for drinking or household use. Picloram should not be applied directly to water or wetlands. 
such as swamps, bogs, marshes or potholes. 
Air: 

. 

Volatilization: Picloram does not evaporate easily. 
Potential For By-Products From Burning of Treated Vegetation: More than 95% of picloram residue is dcstmyctl 
during burning. Although by-products from burning plants treated with piclorain have been identified i n  thc 
laboratory, they have not been identified in the field. 

IV. Ecological Effects 

Non-Target Toxicity: 

Soil Microorganisnw: Picloram has very low toxicity to soil microorganism at up to 1,000 parts per million. 
Plants: Picloram is highly toxic to many non-target plants. Most grasses are resistant to picloram. ' Picloram is active 
in the soil and can pass from soil into growing plants. It can move from treated plants. through the roots, to nearby 
plants. Spray drift may kill plants some distance away from thc area being treated. Irrigation water polluted with 
picloram may damage or kill crop plants. 
Aquatic Animals: Picloram is moderately to slightly toxic to freshwater fish, and slightly toxic to aquatic invcrlebratc 
animals; i t  does not build up in fish. The formulated product is generally less toxic than picloram. Piclorani and its 
formulations have not been tested for chronic effects i n  aquatic animals. Acute toxic level: 

Species LCSO ' . Source Table 
Fish 4.0 to 24.0 ppm (Table 11, Aquatic) 
Invertebrates 10.0 to 68.3 ppm (Table II,, Aquatic 

Terrestrial Animals: Picloram is almost non-toxic to birds. It is relatively non-toxic to bees. 
Piclorani is low in toxicity to mammals; animals excrete most picloram in the urine, unchanged. The formulated 
product is generally less toxic than picloram. Picloram and its formulations have not bccn tested for chronic cl'l'cc[s i i i  
terrestrial animals. Acute toxic level: 

Species LD50 Source Table 
Birds ~ 2 , 0 0 0  mglkg (Table 11, Avian) 
Mammals ~9.50 to 8,200 mgkg (Table 11, M?minalian) 
Bees 48 hour contact toxicity to _ _  

bees = 14.5 micrograms per bee 
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'L'lireatencd and Endangered Species: Piclorani may be a hazard to endangered plants when used on pastures, 
rangcland and forests. Piclorain maybc a hazard to sonic endangered invertebrates i f  i t  is applied to arcas where thcy 
Iivc. I [  is no[ cx~xcrcd 10 be a hazard to other cndangcrcd aninials or birds. 

V. Toxicology Data 

Acute toxicity: 

Acute oral  toxicity: In tests i n  male rats. the acute oral LD50 was greater than 5,000 ing/kg. 
(Toxicity Category IV) In  tests in female rats, the acute oral LD50 was 4012 mg/kg. (Toxicity 
Category 111; See Table I, Oral) 

Acute dermal toxicity: The acute derrnal (skin) LD50 was greater than 2,000 mg/kg in rabbits. 
(Toxicity Category 111, Table I, Dermal) 
Primary irritation score: In laboratory tests in rabbits, picloram was not an irritant. (Toxicity 
Category IV,  Table I ,  Skin irritation) 
Primary eye irritation: In laboratory tests i n  rabbits, picloram was a moderate eye irritant. (Toxicity Category 111, 
Table I, Eye irritation) 
Acute inhalation: I n  laboratory tests in rats, the acute LC50 was greater than 0.035 milligrams/liter. 
(Toxicity Category I,  Table I, Inhalation) 

Chronic Toxicity: 

Carcinogenicity: The potential for causing tumors (oncogenicity) has not been determined a1 this time. The 
Environmental Protection Agency is presently requiring that the mouse and rat oncogenicity tests be repeated. . 

Developmental: A study in rats indicated no evidence of teratology (birth defects). The 
Environmental Protection Agency is presently requiring repeat or additional teratology studies in rats and rabbits. 
Reproduction: A multi-generation reproduction study in rats did not show any adverse effects on reproduction at 
doses up to 150 mg/kg per day. The Environmental Protection Agent y is currently requiring an additional two- 
generation reproduction study in rats. 
Mutagenicity: Picloram was negative in two tests for mutagenicity (the ability to cause genetic 
damage). 

The data reported abovc are results of animal studies which the Environmental Protection Agency has evaluated i n  
support ofthe registration of picloram. These data are used to make inferences relative to human health. 

HAZARD: Based on the results of animal studies,'picloram does not cause genetic damage or birth defects, and has 
little or no effect on fertility or reproduction. There is not enough information available at this time to determine 
whethcr picloram causes cancer. Tlicre have been no reported cases of long term health effects i n  humans due to 
picloram exposure. 

VI. Hunian Health Effects 

Acute toxicity (poisoning): 

Reported effects: A fcw cases oleyc and skin irritation have been reported i n  workers exposed to 
picloram formulations. 

Clironic toxicity: 

Reported cflecrs: There arc no reported cases of long term health cl'fects i n  liuinans due to piclorain or its 
lor in u I a t i o ns . 
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CLOPYRALID METHYL 

I'esticide Fact Sheet 
I'rcparcd for the U.S. Department of Agriculture, Forest Service, 
by Information Ventures, Inc. 

I . This fact sheet is one o f a  series issued by the Forest Service, !he Bureau of Land Managcinent. and  the Uonnevillc 
Power Administration for their workers and the general public. It provides information on I'orest and land 
inanagement uses, environmental and human health effects, and safety precautions lor the herbicide clopyralid and its 
formulations. Unless otherwise stated, the toxicity data presented in this fact sheet refer to the ;ictivc ingrcdient, 
clopyralid. When included, data on formulated products will be specilically identified. A list ol'del'initions is includcd 
in Section VI11 of the fact sheet. 

. I .  Basic Inforniation 

Common name: Clopyralid methyl 

Clienucal name: 3,6-dichloro-2-pyridinecarboxylic acid 

Common Product names: Stinger, Reclaim, Transline 

Pesticide classification: herbicide 

Registered Use Status: "General Use" 

Formulations: Commercial clopyralid products generally contain one or more inert ingredients. An inert ingredient is 
anything added to the product other than an active ingredient. Because of concern for human health and the 
environment, the U.S. Environmental Protection Agency (EPA) announced its policy on toxic inert ingredients i n  the 
Federal Register on April 22, 1987 (52 FR 13305). The intent of this policy is the regulation of inert ingredients. 
EPAs strategy for the implementation of this policy included the development of four lists of inerts based on 
toxicological concerns. Inerts of toxicological concern were placed on List I .  Potentially toxic inerts/high priority for 
testing were placed on List 2. Inerts of unknown toxicity were placed on List 3 and inerts of minimal concern were 
placed on List 4. 

For pesticides containing List 1 inerts, the EPA has given the pesticide registrant the opportunity to reformulate the 
product to remove'the List I inerts. If the registrant chooses not to reformulate the product, then the List I inerts must 
be identified on the product label. For List 2 inerts, the EPA is monitoring ongoing testing and gathering existing 
information on the potential adverse effects of these chemicals to'determine i f  further regulatory action is required. 
The EPA has no particular regulatory plans for List 3 and List 4 inerts. The Forest Service will incorporate new data 
on inerts into updated fact sheets as i t  becomes available. 

The contents of three clopyralid formulations are listed below. 

Reclaim: clopyralid (40.9%) and inert ingredients (water, isopropyl alcohol, and  a proprietary surfactant)(Sc). I '%j 

Stinger: clopyralid (40.9%) and inert ingredients (water, isopropyl alcohol, and a proprietary surlactant)(59.1%) 

Transline: clopyralid (40.9%) and inert ingredients (water, isopropyl alcohol, and a proprietary 
surfactant) (59.1%) ' 

Residue assay methods: Gaslliquid chromatography methods are available for residue assay 
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11. Herbicide Uses 

Ihjstcrccl l'orcstry, rangeland, right-ol-\vay uses: control ol' wccds and woody planls on rangcl~ind a n d  pcrniancnt 
grass pasturcs, non-cropl;incl arciis. and rights-of-way. 

0i)crational details: 

Target Plants: Clopyralid is used to control brush and weed species including inesquitc, iiciicias, other broadleal' 
plants, thistle, perennial sow-thistle, coltsfoot, and many weeds. 

haode of action: Clopyralid is absorbed by the leaves and roots 0 1  the weed and moves rapidly through the plant. It 
affects plant cell respiration and growth. 

Method of application: Clopyralid is applied by aerial spraying; spraying from ground equipment 

Tiniing OF Application: Apply to actively growing brush or weeds during the spring or early summer. Fall 
treatments are not rcconiniended. 

, Usc rates: Use iit 0.0625 to 4.0 pounds of active ingredient per acre. 

Special Precautions: Always read all of [lie Information on the product label before using a n y  pesticide. Read the 
label for application restrictions. 

Drift Control: Do not allow careless application or spray drift. Do not perinit spray or spray drift to contact desirable 
plants iis very sinall quantities may iiijure susceptible plants. Do not allow spray to drift onto banks or bottoms of 
irrigation ditches. Do not apply by aircraft when an air temperature inversion exists. Spray only when wind velocity is 
low. 

Ground Water: Do not apply clopyralid to areas whcre soils are very permeable (such as sandy soils) and the water 
table is shallow. Do not apply to soils containing sinkholes over limestone bedrock, or severely fractured surfaces. DO 
not apply where the surface would allow clopyralid to be introduced dircctly into an aquifer. 

Surface Water: Do not contaminate water when disposing of equipment wastewater. Do not contaminate water used 
for irrigation or domestic use. 

Crops: Do not transfer livestock from treated grazing areas onto sensitive broadleaf crop areas without first allowing 
7 days of grazing on untreated pasture. Straw from treated areas or manure from animals that have grazed treated 
areas should not be used for comporting or rnulching on ground where susceptible crops may be grown the n e x t  
season. 

Soil: Do not move treated soil. Avoid situations whcre treated soil particles may blow into areas where susceptible 
plants grow. 

111. Environmental EffectsEate 

Soil: 

Residual Soil Activity: Clopyralid is generally active in the soil. I t  is usually absorbed from the soil by plants. 
Adsorption: Clopyralid is not strongly adsorbed by the soil. 
Persistence and Agents of Degradation: Clopyralid maybe persistent i n  soils u n d e r  anaerobic (no oxygen) 
conditions and i n  soils with a low microorganism content. The half-life i n  soil can range from 15 to 287 days. Soil 
microorganisms break down clopyralid. 
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Rletal~olizcsPDegradatioii Products and Potential Environmental Effects: Tlie only dcgrxlation product that lins 
bccii itlcntifictl is carbon tlioxidc. Oilier dcgratlntion products havc not bccn identilicd. 

Wa tcr: 

Solubility: Clopyralid is highly soluble i n  water. 
Potential For Leaching Into Ground-Water: Bccause clopyralid is highly soluble i n  water. docs not ;idsorb to soil 
particles, and is not readily decomposed i n  sonic soils, i t  may leach into 
ground-water. Ground-water may be contaminated if clopyralid is applied to areas where soils arc 
very pcrnieable and the water table is shallow. There is a potential for clopyralid to contaminaic 
ground-water i f  i t  is applied to soils containing sinkholes or severely fractured surfaccs. 
Surface Waters: Becausc clopyralid is highly soluble in water, there i s  a potential for surt'acc waters to bc 
contaminatcd i f  clopyralid is applied directly to bodies of water or wetlands. 

Air: 

Volatilization: Clopyralid does not evaporate easily. 

Potential For By-Products From Burning of Treated Vegetation: No inlormation is availahlc 

IV. Ecological Effects 

Non-Target Toxicity: 

Soil Microorganisms: No information is available. 
Plants: Contact with non-target plants may injure or kill the plants. 
Aquatic Animals: Clopyralid, is of low toxicity to fish and aquatic invcrtebratc animals. Clopyralid docs 1101 build L I ~  

(bioaccumulatc) in fish tissues. Acute toxic level: 

Species ' LC50 Source Table 
Fish 105-124 ppm (Table 11, Aquatic) 
DaDhnia 232 DDIn (Table 11. Aauatic) 

Terrestrial Animals: Clopyralid is of low toxicity to birds and mammals. Clopyralid is not toxic to hces. Acute toxic 
level: 

Species LC50 Source Table 
Birds ~ 4 . 6 4 0  (Table 11, Avian, dietary) 
Species LD50 Sourcc Table 
Bees < 100 micrograms/bee -_  

Threatened and Endangered Species: Clopyralid niay be a hazard to cndangercd plants i f  i t  is 
applied to areas where thcy live. Tlie use of clopyralid on rangelands is subjcct to thc rangclantl 
endangered species cluster. 

1'. Toxicology Data 

Acute toxicity: 

a 



Acute oral toxicity: Clopyralid had an acute oral LDSO of greater than 4,300 nig/kg i n  rats. 
(Toxicity Category 111, Table I. Oral). 
A c u t e  del-mal toxicity: I n  rabbits, clopyralitl Iiad an acute dermal LD50 of greater than 2,000 mg/kg. (Toxicity 
Category 111, Table I,  Dermal). 
1'1-iinarg irritation score: Clopyralitl produced slighl skin irr:itnrion when tested in  rabbits. (Toxicity Category 
I V ,  Tahle I ,  Skin Irritation). 
I'r-imar-y eye irritation: Clopyralid caused eye irritation i n  rabbits. ('Toxicity Category 11, Table I ,  Eye Irritation). 
Acute Inhalation: Rats showed no adverse effects after 4 hours of exposure to clopyralid at a 
concen[ration of I .3 mg/L of air. (Toxicity Category 111, Table I, Inhalation). 

Chronic toxicity: 

Carcinogenicity: Clopyralid showed no evidence of oncogenicity in a 2 year feeding study i n  mice a t  2,000 mg/kg 
(highest dose tested) or i n  a 2 year feeding study in rats  at 1.500 mg/kg (highest dose tested). 
Ihvelopmental: Clopyralid showed no evidence of developmental toxicity in rats or rabbits at  250 mg/kg (highest 
dose tested). 
Reproduction: No effects on reproduction were observed i n  a two generation study i n  rats treated with 1500 nig/kg 
clopyralid (highcst dose tested). 
Mutagenicity: Clopyralid showed no evidence of mutagenicity i n  the following laboratory tests: 
dontinant lethal assay, rat cytogenetic study, in-vitro (test tube) assays in bacteria (Salmonella) 
(Saccharonzyces), and mouse host mediated assay. 

and yeast 

HAZARD: Based on the results ol'animal studies, clopyralid is not classified as a carcinogen, teratogen, mutagen, or 
reproductive inhibitor. 
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G LY PH OS ATE 

Pesticide Fact Sheet 
Prepared for the U.S. Department of Agriculture, Forcst scl-vice, 
by In for ma tio n Veri tu res, Iiic. 

This fact sheet is one of a series issued by the Forest Servicc,'thc Bureau of Land Managcmcnt. and thc Boiinc\~illc 
Power Administration for their workers and the general public. I t  provides information on forcst a n d  land 
management uses, environmental and human health effects. and safety precautions for the herbicide glyphosatc a n d  its 
Iormulations. Unlcss othcrwise stated. the loxicity data presented i n  this (act sheet rcl'er to the nctivc ingztlicnt, 
glyphosate. When included, data on formulated products will be specitically identified. A l i s t  ol'del'initioiis is 
included in  Section VI11 of the fact sheet. 

I. Basic Information 

Coninion name: Glyphosate 

Cliemical name: N-(phosphonomethy1)glycine 

Common Product names: Roundup, Rodeo, Accord 

Pesticide classification: herbicide 

Registered Use Status: "General Use" 

Formulations: Commercial glyphosate products generally contain one or more inert ingredients. An inert ingredieiit 
is anything added to the product other than an active ingredient. Because of concern for human health and the 
environment, the U.S. Environmental Protection Agency (EPA) announced its policy on toxic inert ingredients in  the 
Federal Register on April 22, 1987 (52 FR 13305). The intent of this policy is the r c y l a t i o i i  of inert ingrcdicnts. 
EPA's strategy for the implementation of this policy included the developme'nt of' four lists of inerts based 011 

toxicological concerns. Inerts of toxicological concern were placed 011 List I .  Potentially tosic inerts/high priority f'w 
testing were placed on List 2. Inerts of unknown toxicity were placed on List 3 and inerts of ininirnal concern were 
placed on List 4. 

For pesticides containing List 1 inerts, the EPA has given the pesticide registrant the opportunity to relormulate the 
product to remove the List I inerts. If  the registrant chooses not to reformulate the product, then the List 1 inerts must 
be identified on the product label. For List 2 inerts, the EPA is monitoring ongoing testing and gathering existing 
information on tie potential adverse effects of these chemicals to determine i f  further regulatory action is required. 
The EPA has no particular regulatory plans for List 3 and List 4 inerts. The Forest Service \rill incorporate new data 
on inerts into updated fact sheets as i t  becomes available. 

The contents of three glyphosatc formulations are listed below. 

Rodeo: glyphosate (53.5%) and water (46.5%) 

Accord: glyphosate (4 1 .5%) and water (58.5%) 

Roundup: glyphosate (4 I%) ,  polyethoxylated tallowamine surfactant ( 15%) and watcr (44% '1 

Residue assay methods: Gas/liquid chromatography and high performance liquid cIiroiiiato~i.apliy methotls arc 
available for residue assay. 
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11. Ilcrbiciclc Uscs 

Rcgistcrctl lor-cstry. rangclantl. right-ol'-w:iy uscs: plxitiiig sitc prcpxition, conifer rclease, I'orcst 
iiui-scrics, I-ights-of-way and facilities niairitcnancc, and noxious weed control 

0 11 e rii ti o na I de ta i Is : 

'rargct Plants: Clyphosate is used to control grasses, herbaceous plants including deep rooted perennial weeds, 
brush. sonic broadleaf trees and shrubs, and some conifers. Glyphosate does not control all broadleaf woody plants. 
l'irning is critical for cffectivcness on some hroadleaf woody plants and conifers. 

Mode of action: Glyphosate applied to foliage is absorbed by leaves and  rapidly moves through the plant. It acts by 
preventing the plant from producing an essential amino acid. This reduces the production of protein i n  the plant, and 
inhibits plant growth. Glyphosate is metabolized or broken down by some plants, while other plants do  not break i t  
clowi. Aniinoiiicthylphosplionic acid is the main breakdown product of glyphosate i n  plants. 

Mehod of application: aerial spraying; spraying I'rorn a truck, backpack or hand-held sprayer; wipe application; frill 
treatmcnt; cut stump treatment 

Use rates: Use a t  0.3 to 4.0 pounds of active ingredient per acrc 

Special I'rccautions: Always read all of thc information 0.11 tlic product label bcforc using any pesticidc. Read tlic 
label for application restrictions. 

Timing Of Application: Apply aftcr leaves cxpand fully but before fall color change. 

Drift Control: Do not allow careless application or spray drift. Do not permit spray or spray drift to contact desirable 
I h t S .  

I I I. Envi roninental Effectsmate 

Soil: 

Itcsidual Soil Activity: Glyphosate is not gencrally active i n  the soil. I t  is not usually absorbed from the soil by 
plants. 
Adsorption: Glyphosate and the surfactant used in Roundup are both strongly adsorbed by the soil. 
Persistence and Agents of Degradation: Glyphosate remains unchanged in [tie soil for varying 
Icngths of time. depending on soil texture and organic niatter content. The half-life of glyphosate can range from 3 to 
130 days. Soil niicroorganisms break down glyphosate. I n  tests, the surfactant in Roundup has a soil half-life of less 
than I wcck. Soil microorganisms break down the surfactant. 
A'IctaboliteslDegradation Products and  Potential Environmental Effects: Thc main break-down product of 
slyhosatc i n  the soil is aminomethylpliosphonic acid, which is broken down further by soil microorganisms. The 
iiiiiiri break-down product of tlic surfactant uscd in Roundup is carbon dioxide. 

. 

Solubility: Glyphosate dissolves easily in water. 
Potential For Leaching Into Ground-Water: The potential for Icaching is low. Glyphosate and the surfactant in  
Roundup arc strongly adsorbed to soil particles. Tests show that the half-life for 
slyphosatc i n  water ranges from 35 to 63 days. Thc surfactant half-life rangcs from 3 to 4 weeks. 
Surface Waters: Studies examined glyphosate and aminomctliylpliosphonic acid (AMPA) rcsidues in surface water 
iit'tcr lorcst application i n  British Columbia with and without no-spray streamsidc zones. With a no-spray streamside 
~oiic.  \'cry low concentrations wcrc soiiictimcs found i n  watcr and scdiment aftcr the  first hcavy rain. Whcrc 
glypliosatc was sprayccl ovcr tlic strciiiii. Iiighcr peak concciitriitions i n  watcr always occurrcd following hcavy rain, u p  
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10 3 \vccks after application. Glyphosatc and AMPA residues peaked later i n  stream sedinienls. Where they pcrsistcd 
I'or over I ycar. These residues were not easily released back into the water. 

Air: 

Volatilization: Glyphosate docs not evaporate easily. 
Potential For By-Products From Burning of Treated Vegetati-n: M2ijor products froin burning 
treated vegetation include phosphorus pentoxide, acetonitrile, carbon dioxide and water. Phosphorus pcntoxitle forins 
phosphoric acid in the presence of water. None of these compounds is known to be n health tlireat a t  [Iic levels which 
would be found in a vegetation fire. 

IV. Ecological Effects 

Non-Target Toxicity: 

Soil Microorganisns: GI yphosate and the surfactant have no known effect on soil inicroorgi\iiisliis. 
Plants: Contact with non-target plants may injure or kill plants. 
Aquatic Animals: Glyphosate is no more than slightly toxic to fish, and practically iioii-tosic 10 

aquatic invertebrate animals. It does not buildup (bioaccumulate) i n  fish. The Accord and I b ~ l c o  
formulations are practically non-toxic to freshwater fish and aquatic invertebrate animals. The 
Roundup formulation is moderately to slightly toxic to freshwater fish and aquatic iiivertcbra[c 
animals. Glyphosate and its formulations have not been tested for chronic eft'ects in aquatic aniiiials. Acutc toxic 
level: 

Rodeo a n d  Accord 
Species LC5 0 Source Table 
Fish < 1,000 ppm, (Table 11, Aquatic) 
Water flea 930 ppm (Table 11. Aquatic) 

Roundup 
Species LCSO Source Table 
Fish 5 to 26 ppm (Table 11, Aquatic) 
Invertebrates 4 to 37 ppm (Table 11, Aquatic) 

Terrestrial Animals: Glyphosate is practically non-toxic to birds and mammals. 1: is practically 
non-toxic to bees. Glyphosate and its formulations have not been tested for chronic effects i n  
terrestrial animals. Acute toxic level: 

Species LD50 Source Table 
Bobwhite quail 3850 mg/kg (Table 11, Avian) 
Bee < 100 microgramdbee _ _  

Threatened and  Endangered Species: Glyphosatc may be a hazard to endangered specie5 1 1  I [  I \  'ipplied to alcds 
where they live. 

V. Toxicology Data 

Acute toxicity: 

Acute oral  toxicity: In tests in  male and female rats. the acute oral LD50 was 4120 ingkg. (l'osici[y C;itcgory 111, 
Table I. Oral). 
Acutc dermal toxicity: The acute dcrmal (skin) LOSO was equal to or gi-cater t l i x i  701  m y k g  i i i  
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female rabbits, and 5010 nig/kg in male rabbits. (Toxicity Category 111, Table I,  Dermal). 
I'rimiry irritation score: I n  laboratory tests i n  rabbits, glyphosatc was not an irritant. (Toxicity 
Catcgol-y IV,  l ab lc  I .  Skin irritation). 
I'riiiiary cyc irritation: I n  laboratory tests i n  rabbits, glyphosatc was ii mild eye irritant. (Toxicity Category 111, 
Tahlc I ,  Eye irritation). 
Acute inhalation: Thc requirement for an inlialation study was waived by the Environmental 
Protection Agency. 

Clironic toxicity: 

Carciriogcnicity: The Environmental Protection Agency has concluded that glyphosate should be classified as a 
compound with evidence of non-carcinogenicity for humans. This conclusion is based on the lack o f  convincing 
carcinogenicity evidence in adequate studies in two aniriial species. 
Developmcntal: Laboratory studies with glyphosate i n  pregnant rats (at dose levels up to 3500 mg/kg per day) and 
rnbbits (a t  dose levels up to 350 ing/kg per day) indicated no evidence 01' teratology (birth detects). 
Reproduction: A three-generation reproduction study in rats did not show any adverse effects on 
fertility or reproduction at doses up to 30 mg/kg per day. 
klutagcnicity: Glypliosate was negative in all tests for mutagenicity (the ability to cause genetic damage). 

Thc data reported above are results of animal studics which [lie Environmental Protection Agency has evaluated i n  
support 01' the registration of glyphosatc. These data are used to make inferences relative to human health. 

HAZARD: Bascd on the results of animal studies, glyphosate does not cause genetic damage or birthdefects, and has 
little o r  no effect on fertility. reproduction, or development of offspring. Thcre is not enough information available at 
this time IO determine whether glyphosate causes cancer. There have been no reported cases of long term health 
eflects i n  liuiiians due to glyphosate exposure. 
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DICAMUA 

f'csticidc Fact Sheet 
Prepared for  the U.S. Department of Agriculture, Forest Scrvicc, 
by Information Ventures, Inc. 

This fact sheet is one of a series issued by the  Forest Service, ihc Bureau of Land Manageniclic. and ilie Bonnevillc 
Power Administration for their workers and the general public. I t  provides information on forest and land 
management uses, environmental and human health effects, and safety prccautions for [lie hcrbicidc. dicaiiiha. ~ i n d  its 
formulations. Unless otherwise stated, the toxicity data presented i n  this fact sheet refer to thc ;ictivc ingrcdicric. 
dicarnba. When included, data on formulated products will be specifically identified. A l i s t  otclefinitions is incliidecl 
i n  Section VI11 of the fact sheet. 

1. Basic Information 

Common name: Dicarnba 

Chemical name: 3,6-dichloro-2-nietlioxybenzoic acid 

Common Product names: Banvel, Banex. Trooper 

Pesticide classification: herbicide 

Registered Use Status: "General Use" 

Formulations: Commercial dicamba products generally contain one or more inert ingredients. An inert ingredient is 
anything added to the product other than an active ingredient. Because of concern for human health and the 
environment, the U.S. Environmental Protection Agency (EPA) announced its policy on toxic iiiert ingredients i n  the 
Federal Register on April 22, 1987 (52 FR 13305). The intent of this policy is the regulation of inert ingredients. 
EPA's strategy for the implementation of this policy included the development of four l i s ts  of inerts based on 
toxicological concerns. Inerts of toxicological concern were placed on List I .  Potentially toxic inerts/high priority for 
testing were placed on List 2. Inerts of unknown toxicity were placed on List 3 and inerts of minimal concern wcre 
placed on List 4. 

For pesticides containing List I inerts, the EPA has given the pesticide registrant [tic opportunity to relorinulate the 
product to remove the List I inerts. If the registrant chooses not to reformulate the product, then the List I inerts iiiust 
be identified on the product label. For List 2.inerts, the EPA is monitoring ongoing testing and  gathering existing 
information on the potential adverse effects of these chemicals to determine if further regulatory action is required. 
The EPA has no particular regulatory plans for List 3 and List 4 inerts. The Forest Service will incorporate new data 
on inerts into updated fact sheets as it  becomes available. 

The contents of three dicamba formulations are listed below. 

Banvel: dimethylamine salt of dicamba (48.2%), dimethylamine salts of related acids ( 12%). x i d  inert ingredients 
(39.8910) 

Banvel CST: Dimethylamine salt of dicamba (13.3%), dimethylamine salts of rclatcd acids ( 3  3%).  and incrc 
ingredients (83.49 I O ,  including 309 10 ethylene glycol) 

Banvel SGF: sodium salt ofdicamba (23.15%), sodium salts of related acids (5.79%), and water 
(7 1.06%) 

Residue assay methods: Electron capture gas chromatography methods are available for resitluc assay 
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11. Herbicide Uscs 

Rcgistcred forestry, riingcl;ind, right-of-w;iy IISCS: control of i i i ini i i i l  and pcrciinial broadleaf WCCC~S.  brush. and 
vines i n  rangcland and non-cropland iircas. 

Olierational details: 

Target Plants: Dicamba is uscd to control broadleaf weeds, brush and vines 

Mode of action: Dicambn is absorbed by leaves and roots, and inovcs throughout the plant. In some plants, i t  may 
accumulate in the tips of leaves. Dicamba acts as a growth regulator. Some plants can metabolize or  break down 
dicamba. 

I 

Method of application: ground or aerial broadcast. band treatmcnt. basal bark treatment. cut surface treatment, spot 
trcatmcnt o r  wiper. 

Use rates: Usc at 0.25 to 8 pounds per acrc 

Special Precautions: 

Al\vays rcad all o f the  information on thc product label before using any pesticide. Read the label 
for ;I p p I i c a t i o n res tr ict i on s . 

Timing Of Application: Dicamba should gcnerally be applied during periods of active plant growth. Spot and basal 
bark  trcatments can be applied whcn plants are dormant, but should not be done when snow or water prevent 
application directly to the ground. 

Drift Control: Do not apply dicamba where i t  may move down i n  thc soil or be washed along the soil surface'to roots 
oftlesirablc plants. Do not apply when air currents could carry spray to desirable plants. Leave buffer zones between 
area to be treated and desirable plants. Do not apply near desirable plants on days when the temperature is likely to 
cxcecd 85 degrees F. Do not apply from aircraft when dcsirablc plants are growiilg near the area to be treated. Avoid 
fine sprays. 

111. Envi ronrncntal EffectdFate 

Soil: 

Residual Soil Activity: Dicamba is  active in the soil. 
Adsorption: Dicamba is not adsorbed by most soils. It is highly mobile in  most soils. 
Persistence and Agents of Degradation: Dicamba is moderately persistent i n  soil. I t  has a half-life of I to 6 weeks 
i n  soil. Dicamba i s  broken down by soil microorganisms. The break-down is slower at  low temperatures and with low 
soil nioisturc. Dicarnba breaks down faster in  organic soils than i n  clay or sand. 
I\'lctabolites/Degradation Products and Potential Environmental, Effects: The main metabolize or break-down 
product of dicamba in soil is 3.6-diclilorosalicylic acid. 

, 

\.\' a t c I' : 

Solubility: Dicamba is slightly soluble in water. 
Potential For Leaching Into Ground-Water: Dicamba can leach into ground-water. 
Surface \Vaters: Dicamba has been found in ground-water and surfacc watcr. Keep dicamba out of lakcs, streams, 
ponds, irrigation ditches and donicstic water. 

Air: 
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I'otential For By-Products From Uurning ot' Treated Vegetation: N O  information is av;iil;iblc. 

I \ / .  Ecological Effects 

Non-Target Toxicity: 

Soil Microorganisms: Dicamba is almost non-toxic to microorganisms. 
Plants: Dicamba is toxic to many broadleaf plants and to conil'crs. I t  docs no1 iri.jurc iiiost gr-;isscs 
Aquatic Animals: Dicamba is slightly toxic to fish and amphibians. I t  is przicticnlly !iori-tosic [u 
aquatic invertebrates. .Dicamba does not accumulate or build up in  aquatic aninials. Dicamha iind its formulatioiis 
have not been tested for chronic effects i n  aquatic animals. Acute toxic level: 

Soecies LC50 Source Tablc 
Bluegill sunfish <IO0 ppm (Table 11, Aquatic) 
Amphibians <10 ppm (Table 11, Aquatic) 
Fish < lo  ppm (Table 11, Aquatic) 

Terrestrial Animals: Dicamba and its formulations arc slightly toxic to niamnials. Dicaiiih ; i n d  i l s  I'ormulations iiix 

practically non-toxic to birds. Dicamba is not toxic to bees. I t  does not accumulatc or huild up i n  aiiiiiiiils. Dicambn 
and its formulations have not been tested for chronic effects i n  terrestrial iinima I s. Acuw [()sic lct.,cl. 

Species LD50 . Source Table 
Birds 673 to 2.000 mg/kg (Table 11, Avian) 
Mammals 566 to 3,000 mg/kg (Table 11, Mammalian) 

Threatened and Endangered Species: Use patterns of dicamba do not present any prol>lciii to 
endangered species. 

V. Toxicology Data 

Acute toxicity: 

Acute oral toxicity: In tests in rats, the acute oral LD50 was 2.74 grams per kilogram. (Tosiciry 
Category 111, Table I, Oral) 

Acute dermal toxicity: The acute dermal (skin) LD50 was greater than 2,000 mg/kg in rats. (Toxicity Category I\/ ,  
Table I, Dermal) 

Primary irritation score: In  laboratory tests. dicamba was a slight skin irritant. ('Toxicity Catsgory I V ,  Trible I ,  Skin 
irritation) 

Primary eye irritation: In laboratory tests i n  rabbits. dicamba was corrosive. (Toxicity 
Category I, Table I, Eye irritation) 

Acute inhalation: In laboratory tests in rats, the acute inhalation LC50 was greater tl i i in 200 
milligrams per liter. (Toxicity Category IV, Table I, Inhalation) 

Chronic Toxicity: 

'7 -b 

Carcinogenicity: Dicamba showed no cvidencc of carcinogenicity i n  dogs (at dosc IcvcIs up to S O p p i i i  i n  the die[ for 
2 years), mice (at up to 10,000 ppm in the diet for 14 to 19 months), or rats (at u p  IO 500 1qm i n  tlic diet for 2 ycars). 
Developmental: Laboratory studies with dicamba i n  pregnant rats and rabliits iiidicatctl i i o  i\,itleiicc 01' rcratology 
(birth defects). 
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I~eproduction: A three-generation rcproduction study in rats dicl not show1 any adverse effects on 
I'crtiliry o r  i-cproduc[ion at doscs up to 25 nig/kg per day. 
Mutagenicity: Dicnniha \viis iiegativc i n  tests I'w iiiutagcnicity (tlic :iI>iIiry to causc genetic dalnage) 

Tlic data rcportctl ahovc arc rcsults 01' animal stutlics which the Environmental Protection Agency has evaluated i n  
support of [lie regismtion ol'dicxiiba or which have been cvaluated by thc Forest Service. These data arc used to 
inakc inl'ercnces relative to h u m i n  health. 

HAZARD: Based on the results of animal studies, dicainba does not cause birth defects. c;iiicer or genetic damage, 
irnd lias little o r  no cfteci on I'crtility or reproduction. There have been 110 reported cases of long term health effects i n  
Iiunians duc to dicamba exposure. 
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IR.1 AZAPY R 

Pesticide Fact Sliect 
Prepared for the U.S. Department of Agriculture, Forest Service, 
by Information Ventures, Inc. 

This fact sheet is one of a series issucd by the Forest Service, the Bureau of Land Managcmcnl, and the Bonncvillc 
Power Administration lor the i r  workers and the general public. I t  provides information 011 t'orcst and l;lnd 

inanagement uses, environmental and human health effects, and safety prccautions lor the hcrbiciclc imazapy and 11s 
lormulations. Unless otherwise stated, the toxicity data presented i n  this fact sheet refer to thc active ingrcdicnl, 
iniazapyr. When included, data on formulated products will be specifically identified. A list ol'dcfinitions is included 
i i i  Section VI11 of the fact sheet. 

I. Basic Information 

Coninion name: Imazapyr 

Chemical name: 2-(4,s -dihydro-4-methyl-4-( I-niethylethyl)-5 -oxo- IH-imidazol-2-yl) -3 pyridinccarbos).Ilc licld 

Coninion Product names: Arsenal, Chopper, Contain 

Pesticide classification: herbicide 

Registered Use Status: "General Use" 

Formulations: Conunercial imazapyr products generally contain one or more inert ingrcdicnts. A n  incrt ingredicnt is 
anything added to the product other than an active ingredient. Because of concern lor human health and the 
environment, the U.S. Environmental Protection Agency (EPA) announced its policy on toxic insrt ingrcdicnts i n  the 
Federal Register on April 22, 1987 (52 FR 13305). The intent of this policy is the regulation ot' inert ingrcdicnts. 
EPA's strategy for the implementation of this policy included the development of four lists of incrts bascd on 
toxicological concerns. Inerts of toxicological concern were placed on List I .  Potentially toxic inerts/high priority for 
testing were placed on List 2. Inerts of unknown toxicity were placed on List 3 and inerts of minimal concern \VCI'C, 

placed on List 4. 

For pesticides containing List I inerts,.the EPA has given the pesticide registrant the opportunity to reformulate the 
product to remove the List 1 inerts. If the registrant chooses not to reformulate the product, then the List 1 inerts must 
be identified on the product label. For List 2 inerts, the EPA is monitoring ongoing testing and gathering existing 
information on the potential adverse effects of these chemicals to determine i f  further regulator); action Is rccluircd. 
The EPA has no particular regulatory plans for List 3 and List 4 inerts. The Forest Service will incorporate ncw d a t a  
on inerts into updated fact sheets as i t  becomes available. 

The contents of three imazapyr formulations arc listed below. 

Chopper: imazapyr (22.6%). isopropylainine (5.4%), and other inert ingrcdients (72%) 

Arsenal: iinazapyr (27.6%), and inert ingredients (72.4%) 

Chopper RTU: isopropylainine salt of imazapyr (3.6%), propylene glycol (30%), isopropanol ( j .O%) ,  and o h c i  inert 
ingredients (6 1 .4%) 
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11. Herbicide Uses 

Registered I 'orcs~ry, r~ingeIaiid, rigIit-of'-\v;iy uses: noli-croplalid LISC I'or rights-of-way, I'orcstry si tc preparation ancI 
coni ler rclcasc. 

0 pcra ti ona I dc tails: 

Targct Plants: Imazapyr IS  used to control annual and pcrcnnial grass antl broad-leaved \vcctls, brush. vines, and 
many decltluous trees. 

!\/lode of action: Imazapyr is absorbed by the leaves and roots. and moves rapidly through the plant. I t  accumulates i n  
the meristem region (active growth region) of the plant. In  pl.ants, imazapyr disrupts protein synthesis, and interferes 
with cell growth and DNA synthesis. Sensitive plants die slowly. 

Wletliod of application: acrial methods, low-volume hand-held spray cquipnicnt, high-volunic spray equipment, 
boom cquipmcnt, hnsal trcatnicnt, cut stump treatment. tree iii.jection, and frill treatment. 

Use rates: Use at 2 to 6 pintslacre 

Special Precautions: Always read all of the information on tlic product labcl before using any pesticide. Read the 
labcl lor application re.strictions. 

Timing Of Application: Imazapyr can bc applied either before or after weeds emerge. After weeds enicrgc, imazapyr 
should be npplietl during active weed growth. For hardwoods, imazapyr can bc applied between leaf emergence antl 
leaf drop. 

Drift Control: Do not spray under windy or gusty conditions. Select proper spray nozzles to avoid line mist. DO not 
apply near dcsirablc plants or whcre their roots may extend. 

111. Environmental EffectdFatc 

Soil: 

Residual Soil Activity: Imazapyr can remain active in  the soil for 6 months to 2 ycars. 
Adsorption: Imazapyr is strongly adsorbed by soils. I t  is usually found only in the top few inches Of soil. 
Persistence and Agents of Degradation: Imazapyr inay be broken down by exposure to sunlight Soil 
microorgaiiisms contribute to the break-down of imazapyr. Vcry little imazapyr is lost by 
evaporation. 
R4ctabolites/Dcgradatioii Products and Potential Environmental Effects: No information 
available. 

Water: 

Solubility: Iinnzapyr is soluble i n  water. 
Potential For 1,caching Into Ground-Water: Imazapyr has a low potential for leaching into 
ground-water. 
Surface Waters: Iniazapyr may move from treated areas in streams. Most movement of iniazapyr was found i n  runoff' 
from storms. Usc of a streamside management zonc can significantly reduce thc amount of offsite movement of 
imazapyr i n  stormflow. The half-life of imazapyr in water is about 4days. Do not apply on irrigation ditches. DO not 
q ~ p l y  where runoff water inay llow onto agricultural land. Do not apply to water or wetlands. 

Air: 
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Potential For By-Products From Burning of Treated Vegctation: No information availablc 

11'. Ecologicnl Effects 

Non-Target Toxicity: 

Soil Microorganisms: Imazapyr has very  little effect on micrborganisins. 
Plants: Imazapyr is non-toxic to conifers. It is toxic to many other non-targct plants. 
Aquatic Animals: Imazapyr and its formulations are low i n  toxicity to invertcbratcs and practically iioii-[osic 10 i'isli. 
Imazapyr is not expected to accumulate or buildup in aquatic animals. Imazapyr and its I'orinulutions I ~ ~ I V C  no[ bcsn 
tested lor chronic effects in aquatic animals. Acute toxic level: 

Species LC50 Source Table 
Fish < 100 mg/l (Table 11, Aquatic) 
Water flea < 100 mg/l (Table 11, Aquatic) 
Terrestrial Animals: Iinazapyr is practically non-toxic to mammals and  birds. I t  is 01' I O \ Y  toxicity I O  hccs. I i n a z n p y  
is rapidly excreted by mammals. Imazapyr and its formulations have not bcen tested l'or chronic c t ' l c c t ~  i n  [ei-i.cstrial 
animals. Acute toxic level: 

Species LDSO Source Table 
Birds <2 I50 mg/kg (Table 11, Avian) 
Mammals 4800 to 4000  mg/kg (Table 11, Mammalian) 
B ee < 100 rnicroerams/bee -_ 

Threatened and  Endangered Species: Imazapyr could be a hazard to endangered plants i l '  applied to arcas whcl'c 
they grow. It would probably not be a hazard to most endangered animals because of its low toxicity. 

V. Toxicology Data 

Acute toxicity: 

Acute oral toxicity: In tests i n  rats, the acute oral LDSO was greater than 5,000 mglkg. (Toxicity 
Category IV, Table I, Oral) 
Acute dermal toxicity: The acute dermal (skin) LD50 was greater than 2,000 mg/kg i n  rabbits. 
(Toxicity Category 111, Table I, Dermal) 
Primary irritation score: The acute dermal (skin) LD50 was greater than 2,000 mglkg i n  rabbits. (Toxicity Carcgor.): 
111, Table I, Dermal) 
Primary eye irritation: In laboratory tests in rabbits, irnazapyr was an eye irritant. (Toxicity 
Category 111. Table I, Eye irritation) 
Acute inhalation: In laboratory tests i n  rats. the acute inhalation LCSO was greater than 5. I 
milligrams/liter. (Toxicity Category 111. Table I, Inhalation) 

, 

Chronic toxicity: 

Carcinogenicity: The potential for causing tumors (oncogenicity) has not been determined ;I[ this tinlc. Lahor;l[ory 
studies are being carried out to determined oncogenicity. 
Dcvclopmental: Laboratory studies with irnazapyr in rats (at dose levels up to 1,000 rnglkg per day) Lint1 rabbits (at 
up to 400 mg/kg per day) indicated no evidence of teratology (birth defects). 
Itcproduction: The potential for causing adverse effects on fertility or reproduction has not hccn 
determined at this time. Laboratory studies are being carried out to determined the Ix)tcntinl 1.01. 
reproductive effects. 
Mutagenicity: Imazapyr was negative i n  all tcsts for mutagcnicity (the ability 10 c;iiIsc p i c r i c  
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tlariingc). 'I'hc data reported above are results 01' animal studies which liavc been evaluated by thc Forest Service 
'l'licsc data ;IIX uscd to inakc inlcrcnccs rcli i t ive to Iitiiii:i~i hcalth. 

H A Z A R D :  Based on tlic restilts of animal studies. iiiiazapyr docs not c ~ ~ i s c  genetic daiiiagc o r  birth tlcfects. There is 
1 1 0 1  ciio~igh information availahlc ;it this t i i i ic to detcrininctl whether imaz:ipyr causes cancer. or adverse el'lects on 
i qxoduc t ion  or fertility. 
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3pen Space 

I 

2 

3 

4 

Comnicnt:  Construction ol'catch I'ciiccs This option shoiild bc consiclcrccl ii i  ;irc;is where [ l ie Site is 
i 11 fes t i 11 g ne i g t i  bor i ng I ands 
I<csponse: Boundary and interior fences catch weeds bel'ore the iiirijority 01'  them leave the DOE 
mper ty .  The f u t u r e  plans inclyde burning these c:iptured weeds at the fence lines. 
Coninierit: Research done i n  Colorado shows mowing niultiple tiiiies throughout the growing se;lsoii c;m 
reduce Canada thistle significantly. This type of application should be considered iii or adjacent to riire 
plant habitat and areas where other control methods may be restricted. Mowing (v ia  triictor or Iinnd-held 
equipment) during the growing season followed by a fall appliciition o f  herbicide (v in  tractor o r  hmd-held 
wick) is effective on this particular species. The use of light mowing equipment mid attention to seiisonal 
moisture would reduce soil coiiipaction. Mowing i n  a niosaic pattern also reduces tlie impact to 
surrounding nat ive vegetation and maintains wild1 i fe habitat. 
I<esponse: AI some point i n  the future, mowing Canada thistle i n  tliis fasliion niay be incorpornted iiito [ l ie  
in regrated weed iiianageni,ent strategy. 
Comment:  Tilling may bring weed seeds to the soil surface, and would create good habitat for diffuse 
;napweed. Russian knapweed and other target species. The soils 011 the Rocky Flats pediment are 
ynerally not conducive to tilling. Drilling seed directly inio an uniilled site may result in fewer weeds and 
x t te r  conditions for. native species establishment. I f  an area is compacrecl. then "ripping" t l ie soil surl'ace 

Response: DOE does not intend to t i l l  undisturbed areas. Tilling niay be used to prepare previously 
jistiirbed areas for reseeding. 
Comment: We suggest experimental burning of small patches ii i i t ial ly ( 5  to 20 acres) to detei-mine wl ie t l ie~ 
:hatch renioval will enliaiice or negatively impact conditions f o r  the spread of knapweed. When priority 
.argct species exist at lower densities, and are contained i n  iiiost o l ' the  bufl'er iirea. and iii lands to the west 
:JcTl%o. and COB Open Space, and gravel quarry), then larger buriis may be :ippropriate. Burns should be 
,imed to stimulate warm season species, while riot harniing native cool seiison species. Treatment el'l.ects 
iionitoring should be ;in iinpo+nt cornpoileiit O K  the entire vegclation managemeiit plan. Sinal l  b t i r i i s  
iiiglit ; I I S O  provide the opportui1it.y to test the composition of the smoke yencixtcd when burning iii L I ~ C L I S  

rv i I 11 hi r i cd riid i oact i ve materia Is . 
Rcspoiisc: Monitoring of locations after lightning caused buriis i i i t l i catcs th;it I'irc h;is Iixj little el'l'ect oii 
<ii;ip\vccd - positive or negative. Proliferation iii ricl.jiiccnt buriietl and uriburiiccl ;ireiis Iiiive s h o w n  siiiiiI;ir 

iiiioiiiits of iiici.c:isc iii knapweed populations. One of the i i ios t  p i~olx ib lc sccii:irios would bc to b u r n  over 
.in a i w .  ;il low knapweed plants t o  germinate, theri follow u p  :iI.Icr ; i n  ;ippropri;iic period with herd3icitlc 
.ipplic;itioii to k i l l  tlic new plants. Others have fouiid that this tcchniqiie works well because rciiioval 01' t l ic 
;h;itcIi c;iiiscs ;I I;irgc portion of thc weed sced bank IO gcriiiiii;itc. 'I'lic i.csicIli;iI cI'l.cct of ;in Iicihicitlc S I I C I I  
.is 'l'oidoii 2 2 K  will inhibit gcrrriinatioii of  knapweccl I.or SCL.CI.;II iiiorc ycai's: siviii? thc iiiitiws ; I  ~~I I ; I I I~C 

iiechanically before seeding may improve seeding success. . *  

1 
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Co i i i n i c  ii tor Corn inen t 
# 

Uoulr.lcr City 
3p1 Space 

Appendix C 
C o m m e n t/R es pon se fo r t 11 e Vegetation Man age me n t En v i r o n me 11 t a I A ssess me n t 

Bouldcr City 
Open Space 

Boulder City 

7 

take advantage of the recycled nutrients i n  the ash. 
Conlnictit: The E A  should refer to the I-ecent ESCO Assoc. repc)rts 011 [ l ie  '' Rocky Flats. B l ~ e s t ~ i i i  
(;rasslaIid StLidy" conducted by ESCO Assoc. and the Rocky Flats Bluestcni Grassland study group 
(reports from 1993, and 1996 through 1998). Areas included in the study :ire Sec[ion 16, the. IXocky F.'lais 
uul'l'er. ;Ire;\, and City  of boulder Open Space tallgi.uss sites north 01' Highway 128. The ESCO ASSW.  
reports describe the uniqueness o f  the Rocky Flats pediiiient xeric tallgr~ass coiili i iunities, and shoLllt1 bc: 
referenced in addition to the CNHP reports. 
Response: We were unable to get a copy of the ESCO report. DOE has h a d  several years 01 '  onsitc 
monitoring data to draw upon. This data has helped to identil'y [lie pi-obleiiis being addressed by tlic 
en  v i ro n men ta I assess i i ie n t . 
Coiiinient: Salt cedar (Tm//i/rix rmwsissi/tic/) and yellow toadflux (L iunr iu v ~ / I , y ~ / r i . v )  should bc i i iovecl to 
Priority I category. Thcse aggressive weed species ;IIY \?cry h;lld to control once they become establishecl. 
S niii I I i 1 1  1'est;it ioiis shoii Id be nddressed i nimed iatel y . B o ~ i i c  i ng bet (.%/po/iuri(/ o/f;c;/7~//i.s) Shou Id l?e 
moved to Priority 2 ciitegory. 
l<csponsc: This i s  21 valid obsei-vation, however ' / ' f / / / ! l /r i .v  / . l / / / / ~ i . ~ i . ~ , . s ; / / / ~ /  OCCLI I -~  ;IS only ;I single pl:int ;it 

I tocky Flats, and Liiitrriu v/ / /gtrr is .  i s  uncommon at the Site. I t  i s  /., i //(/rit/ dtr / r iwl ica  t h a t  i s  :I pwhleiii plant 

Coninicnt: M o w i n g  should be added 21s a coi i t in l  for Scotch and musk thistle. M o w i n g  i s  el.'l.ectiw 011 , 

biennials wlieii done at the proper time. 

Response: The current Scotch thistle infestations are s o  sii1;lll t1 i ; i t  :I specil'ic i i iowing elTort is.tiiiw;ii.i.iiiited. 
7'lie current approach for Scotch, thistl? i s  to manually k i l l  c k r y  plant found, which at the prcscii[ leve l  of 
i i i lcstatioii i s  s t i l l  fe;isiblc. M o w i n g  iiiusk thistle would bc cost pi'oiiibitive Ixc;iusc of i t s  cxicnt. 
Biological controls are working w r y  w e l l  on this species, and I'urtliei. interven\ion other than tccliiiiclucs 
applied for knapweed are not warranted for the present. 
Comment: Open Space would be interested in any studies that cx;iiniiied the compounds of t l ie snioke that 
came from plants containing radionuclides when burned. 

Response: Please see references IO, ,  I 1 ,  and 14 on the reference l i s t  i i t  tlie end o f  the environmental 
assessment.. 
Comment: The D V M E A  is  deficient because i t  cont;iins no discussion of the environmental impacts o f  the 
herbicides which the D V M E A  i s  proposing for use. The D V M E A  needs to include a l l  relevant inl'ormation 
about the hazaids of herbicides. Until such impacts are iiicludetl, the D V M E A  does not meet i t s  statutory 
requirements. 
Response: Extensive studies have been conducted on the el'l.ects of tlie use of herbicides by t l ie 
En v i  ron i i ie 11 t a I Protect i on Agency , The Depart inen t of Agr  i c 11 I t LI re. and ot her agenc i es , We hit ve adtlecl ;I 11 

ill IXocky l-lots. 
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the weed control strategy. 
Comrncnt: Under prescribed burning, i t  i s  important to state tha t  "Burning in weed-infested areas (such iis 
d i f fu se k n 21 p weed) c ;t t i .  s t i m ti I ii te ge r in i 11 at i o ii o f  weed seed I i t i  gs ~ so fo I I o w  - ti p t rea I me ii t s w i t h herb i c id  e o r 
hand pul l ing may be necessary." 
Ilesponsc: A statement to this effect has been added to t l ie environmental assessment i n  the c-ontrolled 
burns section. 
Comment: In  tlie context of this decision to spray herbicides over ;I vast area, i t  i s  crit ical that the DOE 
conduct a inore extensive review in the form o f  an Etlvironmeiital Impact Statement. T o  do ririy less, i s  to 
undermine the decision making process arid the required steps in a major federal action of this k ind.  
Ilcsponse: Use o f  herbicides to control weeds i s  not an action listed in Appenclix D (Classes of Actions 
That Normal ly Require EISs) o f  the Department o f  Energy NEPA regulations ot I O  CFl? 102 I .  We do not 
believe that the application o f  approved herbicides fol lowing established guidelines w i l l  result it1 ii 

sign i fi can t i mpac t to the eii v i roil men t . . 
Comment: The Department must consider the potential o f  herbicides to interfere with the endocrine ancl/oi. 
rep rod uc t i ve s y s te rns of w i Id I i fe  a nd h ti nian s. 
Ilcsponsc: According to the Material Safety Data Sheets for chemicals, which ure developed after 
considerable testing and assessment, the selected herbicides are not sliown to have effects on [ l ie endocriiic 

Conimcnt: To assume adequate testing o f  the chemicals proposed for use because they are registered by 
the Environmental Protection Agency i s  to ignore nunierous scientific and congressional reports and t o  
inadequately perform the review function before a major federal ;ictioii of this kind. 
Ilcspoiisc: When herbicides are selected here, EPA :~pp~ 'ov i~ l  ;itid available Iiteru[iire 011 [lie c<)nil>oulitl L I I Y  

considered. We feel that the effects o f  using hei.bicides have becn wel l  tested and docLlnietitcd by the 
responsible regulatory agencies. The site has perfoimecl i ts  own icsling 01 '  herbicjdes 1~l 'o i .e electing to LISC 

them. Some otherwise promising herbicides have been rejected on the basis 01' ut1tiecess;iry risk to s~i.f ; icc 
water or groundwater at this site. 
Comment: The draft has not adequately addressed ground atid dr inking water contamination, especially i i i  
I i&t of'the fact that the proposed treatment area i s  within the headwnters of two regional draiiiuge basins. 
I<esponsc: No herbicide w i l l  be directly applied to ponds or w;~~crcuurses. In tests fo l lowing previous 
ground applications o f  Tordon 22K, no measurable amount o f  picloran1 Ii;d migrated to site ponds.  
CI:>I-'I-IE tcsts tor picloram, and none has bccn detected i n  potid water si i i i ip les.  Bul' l tr strips around p o n d s  
atid w;itcrcourses are observed iii kt11 the Site plans for herL>iciclc al)plic;itioii, a d  uc1u;itic l i fe i s  not cspecrccl 
be afl'ected. A l l  herbicide . .  applicators w i l l  adhere lo  t i iut~t t l 'act~ircr~'s I i ibels,  which ol'teti iticluclc 
rccl-)niniend;itioiis for avoidance o f  streams and bodies ol' watei'. 

Coniiiiciit: Tl ic  atialysis on tlic Lil'l'ect 011 wctlands i s  l i i i i i tcrl ai id iiisiil'l'iciciit. 

or  reproductive systems o f  humans or wildlife. . I  
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IXcspoiisc: As illustrated i n  tlie ni;ips accompnnying the cnviroiinicntal :issessiiient, there is no iiiteiitioii IO 

bro;idc;is[ ;ipply herbicides to wetlands, watercourses, or opeii water. Protective bul'fer. strips w i l l  be 
avoidcd ;iround sensitive habitat areas. I f  wick application 01' herbicide i s  iiscd (e.g., fo~.  Canudil thislle iii 
wctl:irids) the herbicide w i l l  be applied by direct cotitact to specil'ic plntlts. 
Conlliieiit: Off-[:irget effects are not :i(lquately evaluated, especially iii l isht Of  recciil stiidies thiit s h O \ Y  

pcsticides dril't far off of tlie target sitc throut$ air currents, rail1 ;ind I'op. 
[{esponse: TI1el-e w i l l  be very specific sitc controls over the application of herbicide by iiil., ;illd there ;ire 
already very specific controls on application by ground equipment. Droplet size i s  specificnlly conrrollcil 
by nozzlc apertiirc, and droplets are kept at large cnough sizes that the application i s  a spray ol'droplcts, 
ratlier tliari a mist that might be.trnnsporred to non-target areas. Adverse weather coiiditions. including high 
wind speeds or rain, w i l l  terminate or prevent application. Al lowable coilditioris for wind spceds iilid 

precipitation events are specified in tlie application limitations for each clieiiiical product. 
Comnicr i t :  I [  i s  appropriate t h a t  the draft document considci- the fu l l  range of nonchenlical options, such 21s 
biological controls and ciiltur;iI practices. However, the iioiicliciii icnl option should be explored l'ully iii ~ I I C  
absence ol'chl:mical use. The usc 0 1  20ats ;IS a iii:inagement 1001 liiust ills0 be II~O~C fully ~v~1 l t l a i cd .  
I<cspoiise: Tl ie program cliscusscd in the E A  considers ;ill i.easoriably iiv;iiluble tecliiiiqites, i i icluil i i ig 
iiiittir;il biological controls and ctilttir;ll p i x t i ces .  No 011s tecliniquc i s  ;I cure-all, which nccCs.';itiltC?; thc: LISC 

of combiii;itioii of control tzchiiiclues. Goiits have gottell ;I lot 01' I'avoi.;ible press lately. Oilc di';lwback to 
their use at Rocky Flats i s  they would have t o  be attended l.iill time. Coats reduce biomass i l l id secd ' ' 

production, but they do k i l l  thc weetls. Gouts wil l  eat forbs, but do got distinguish between wli;it we 
considcr t o  be desirable and undesirable p lants .  Cotits work best when they c;iti bc feliccd in lo light 
quarters where tlie target noxious weed i s  dense and provicles vii-tually the oii ly thing they can ea[. t-lcrders 
ol' wcecl-eating goats ;icknowlcdge that getting goats to ea1 what you wiiiit them to ; i n d  to leave the rest 

iilolie i s  an inexact art. 
Comment: The riparian areas in this part of the buffer arc hoiiio 10 a population of eiidaiigei.ctl ii i icc 
(PMJM's) that rriight be adversely affected by any spraying, burii i i ig or i i iowi i ig activities. 
Response: Burning, mowing, and herbicide application ;ire nor planned in Prcble's mouse habit:ii.. 
Comment: The use o f  Tordoii near any water course may contribute to the loss of native ripariaii 
vegetation i n  tlie downstream portions o f  Coal and Rock Creeks. 
Response: As illustrated in the maps accompanying the environmental assessment: there i s  no intention to 
broadcast apply herbicides to wetlands, watercourses, or open water. Proteclive buffer strips w i l l  be 
avoided around sensitive habitat areas. I f  wick application of herbicide i s  used (e.g., for Caiiadn thistle in 
wetlancls) the herbicide w i l l  be applied by direct coiit;ic[ to specil'ic pl;ints. 
Coiiinient: I f  use of Tord'on and i ts  effects on riparilii i vegetation have not been co \wed  thoroughly iii [lie 
EA, then the DOE would do Well to do a more coniplete study, i.e. ;I EIS. 
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Response: Use of herbicides to control weeds is not an action listed i n  Appendix D (Classes of  Actions 
That Nortiinlly Require EISs) of tlie Department of Energy NEPA regulations at I O  CFR 102 I ,  We do not 
believe that the application of npproved herbicides following established guidelines wi l l  result i n  ii 
si gii i fica n t i riio;ict 10 t he en vi rori nieni. 
Comnient: You've confused exotic weed control with restoration ecology. 
Response: The cnvironriicntal assessnient ititelided to make ;i clci ir  distiiiction between the tise 01' 
controlled burns to enhance and restore grasslands and the use o f  herbicides to control exotic weeds. Set: 
changes to the section on controlled burns. 
Coniment: I f  you're going to use fire as a restoration iiianagcmeiit procedure, it's iniportant you burn at tlic 
time that will favor the doiiiitiant species and inhibit the undesirables. I f  you're attempting to restore the 
warm season grasses, a late spririp burn is preferable to fall or early spring burns. 
Ilesponse: The results of monitoring after an accidental burn i n  a n  area in the south buffer zoiie iii late 
March, 1997, helped determine t h a t  controlled burns were desirable for the xeric tallgrass prairie on the 
Site. Warm season species flourished, spring perennials were only lightly damaged, early blooming alien 
species were destroyed, and musk thistle was heavily impacted. The current planning includes late March 
to inid-April as the best time to achieve the restoration goals on the xeric tallgrass prairie. 
Comment: Your site has been without fire for a sufficiently long interval to suggest t h i i t  fire cfl'ccts niay bc 
very different from those grasslands burned more frequently. 
Response: Results of monitoring after accidental burns at the Sire i n  recent years do not indicate a fire 
response different from other native, fire-adapted grassland communities. 
Comment: It's very important that the relative risks to native biotic diversity be :valuated with rcgards to 
t reu t nic ii I .  Che 111 i ca I s I1 a ve s ti bs t a  n t i a I non- t a rget e ffec t s. i nc I t i  tl i iig w;i[ er q 11 a I i t y i i  t i  (I -11 t i  11 i i i  11 hea I t  Ii 
impacts t h a t  seem 10 have been untlerstnted i n  your report. 
Response:. When herbicides are selected here, EPA npproviil :\lid available literature oii the cuiill)otiiid iirc 

consitlerecl. We feel ihat die effects of' using herbicides have bwn wel l  tested and documented by the 
respoiisible regulatory agencies. The site has perl'oi-ilicd its owti [estinl; ol',hcl-bicitlcs bcl'ore clcctiiig IC)  LISC 

thcni. Some otherwise promising herbicides have been re.jected on the basis 01' iiniiecc i r y  r i sk  to  siiifiicc 
water or groundwater at this site. 
Contmcnt: it's critical t l ia l  you have demonstrated that wcetls iit'c intlced [he crirical and ininiedi:ite tht~eat 
to the biota. I believe this case can be made f o r  those weeds cap:ible of assuming a ti1onocuItui.e st;itus on 
I'ri)nt II;ingo prail-ics. I've yct to sec convincing cI:it;i t l i i i t  so i i ic  01' yot i i .  priority I wectls !';ill into this 
catcrory . 
I<csponse: Language has been lidded to tlie eiiviroiiiiicntal ;issc'ssiiiciit to cl;iril'p 111:it iiioiiclc~ilt~ii.cs of' 
\\fcctIy species Ii;ivc bccc:)iiic c.st;iblislicrl i i i  <oiiic ;IIC:IS 0 1 '  [lit t)LiI.I'L>r ~ . O I I C .  'I'liis ~ I O C S  not iIicIiI(Ic- ;ill 01'  1 1 1 ~ '  

priority I weed spccies. 
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Comment: EPA's Ecological Effects Branch and Environmeti[al Fates and Groundwater Branches 
recommended against'the re-registration (use) o f  picloram because i t s  use would pose unreasonable adverse 
effects to the environment. Specifically, picloram i s  particularly dangerous because o f  
a. i t s  niobil ity i n  soils and persistence under normal anibient coiiditions 
b. i t s  high degree 01' plant toxicity (sensiriviry o f  Iioli-IilrgcI p1;int.s) 
c . hcsnc I1 I o r o  bc nzene, a known carc i nogeii, i s  a coiitii m i nant  01' 11 ic I or;! i i i  pi.ocI tic I ion, 
Its persistence illid mobi l i ty  lead €PA I O  state Ihat "no pr:ieIic;il I I S ~  restriction cn11 prevent iI l'roiii 
coiitaiiiin;iting [lie environment surrounding the target site." 
i<csponsc: When herbicides arc selectcd here, EPA uppro\~;il iiritl ;ivailable I.itcr-at~ii~e on tlie coni~xxii it l-; irc 
considered. We feel th:it the effects o f  iising herbicicles hii\/e bccii WCII tested :irid doctiinentcil by 1 1 1 ~ '  

responsible regulatory agencies. The site has performed i t s  ow11 testing 01' herbicides bel'ore elccIing to use 
them. Soine otherwise promising herbicides have been rejected on the basis of unnecessary risk I O  siir1';Ice 
w;i[cr or  groundwater at this site. 
Coninicnt :  Il'chernical weed control i s  essential, I urge you I O  use individual weed applicrition tcchniclucs 
OII those s l x x i e s  o f  1h;it i l i~noct i l ture.  1 also urge YOU I O  focus 011 1J~OX'~ iW scdcling ;ictivities ; I I  clis~ui.bctl 
sites, using appropriate native seeds 10 match soil n1oistui.r coiiditioiis. This i s  ;I l.ar superior activi iy to 
large-area spraying. 
Resiwnsc: Large state coiitroI of' wide,-spi.e:id weed spccics'wiI I require n bi.o;id basecl approacli t o  ;icIiicvc 
notice;iblc rcsults, iii IhiS ciisc iici.i;il herbicide spr;iying. Ilcvcgctiition ~ ~ l ; i i i ~  for pi.c).iccts ;it tlie Silc ;ire 

spccii'icrilly tailored to soil type and plant coiili i iunilies. Seed i i i i x I i i i c s  are cleveloped on ;I cxsc by c;isc 
bas  i s to n i;i I c 11 t hc s u r roil n d i n g n 3 I i ve vegcr ;I I i o 11 c o m m 11 n i I y as c I osc I y ;IS po ss i b I c . S pcc i I'i c rc vc gc t ;I I io i i 
IcchiiicliicS have been deve1opC.d over the past several years to accoiiinioilate site-specil'ic coriditioris. I f  
WCCCI inl'estcd . .  iireiis have such clcgrxied n;itivc vcgct;itioii t I i i i1  the comiiiunity ciiii i lot rcbountl siiI'I'iciciit Iy 
to resist invasion by weeds, overseeding into the area may be iiriplenieiitcd to help revitalize [lie native 
communi I v. 

. .  

~ 

Coninicnt: Biological wi l l  not er;idicate a species but they c;iii keep the weeds uncler control giveii 5 to I O  
yei irs of time to take over the site. Is the IiFETS wi l l ing I O  periiiit thar? 
Response: The site uses several insects; some have been established since the 1970s. Biological controls 
that have become well established, and that are effectively controll ing weeds a t  thc Site include those 
specific for musk thistle, Canada thistle, and St. Johnswort. Musk thistle i s  controlled through infestations 
o f  a root borer and a seed-head weevil. The weevils IiilvC demonstriihly reduced seed production since 
1991. The St. Jolinswort beetle has also effectively reduced thc vi;ibilily of that plant on the Site. More 
recently a gall-forming f ly  and two rootboring beetles 'for knnpwccd and r i  caterpillar for toadflax have becn 
iiiti.oduced at tlie Site for testing i n  cooperation with.tlie C ~ l o r a ~ l o  I1cp:irtiiient of Agriculture. 
Uiifoi.tun;irety, iicilher bcctlc i s  specific to diII'use kn;ipwccd. o i i r  \ v [ ~ i . [ i ~ i . [ ) I ~ I ~ i i i .  b ~ i r  i l i cy  h;ivc hcci i  IicIl'I'iiI 
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on spotted knapweed in  other areas. T ime w i l l  tell i f  they can e l ' lc t ive ly  stress o r  reduce the target p la i i t s .  
DOE intends to continue to uti l ize biological controls, but we feel our worst weed problenis have surpassed 
the abil ity of biologicals to control them. 
Comment: Page 5, #4 suggests that nutrients added to the soil niiiy give competitive advantage to the 
weedy species whereas page 27 under "burns" i t  reads "Whi le burning does not directly control most 
weeds. i t  does release nutrients that are tied 1111 in dead plant inaterial, niaking them av;iilable 1.01- w e  by the 
established plants. " Are we talking about different nutrients liere? 
Kesponse: The primary benefit of controlled burll ing i s  reiiioval of tliatch f rom grusslancls. A 
complementary benefit is that,low concentrations of nutrients tied u p  in plaiit tissue iire rele:isecl f o r  
rec yc I i ng d i rcct I y to est ab I i s lied n a t  i ve p I an t s w he 11 ;ish I'ro in b ti rii i ng i s d i sso  I ved by prec i 11 i I ;I I i 011. 

Commercial fertilizers contain much higher concentrations o f  elements than the as11 from ii controlled bui.11, 
;md native plants are adapted 10 soils wi th  l ow  ferti l i ty. Introduction of fertilizers can give the faster- 
qrowing undesirable weed species a competitive advantuge over the natives. 
Coniment: Page 26 (paragraph I) says "230 to 250 acres of land infested with weeds have been treated 
wi th  herbicides i n  each of the past.4 years. " Page 6 Table A- I Si\yS you spray currently ;ipproximately 254 
acres per year. 
I<esponse: We were unable to find a reference.to 254 acres of herbicide treatment in the enviroiin1ent;il 
assessment. 
Comment: Page 5 ,  # 6 ,  the suggestion to mow tall grass prairie to remove vegetation was re.jectetl bec;;use 
the mowed material would add to the thatch. However justif ication for 3 burn is that i t  i s  natural, has been 
done in the past and would add nutrients to the soil: One objection was that o f  soil compaction c~iused b y  
1,epeated use of he.avy machinery. However a cobbled clay soil probably i s  not susceptible t o  I'urther 
c o ni pa c t i on 
Response: Rocky surfaces. uneven ground, steep slopes, : i d  ulist i lble soils would i l l  I preclucle mowing low 
enotigh to ixi i iove thatch froiii around bunchgiwses effectively eiiough to encoui.ape vigorous gix>\\stli. 
M o w n  vegetation would increase the thatch layer aiid tlierel'orc d o e s  not ol'fer any advantage ovcr siiiiply 
leaving dead plant iiiaterial standing in the field. This iiiI'or-m;ition has been atlded to [lie ciiviroiiii1cnt;il 

Coninicnt: We would l ike to suggest ;I winter i.emoval, and prope~. disposal, 0 1 ' t l e ~ l  growth slid th;itch ;IS ;I 

means to: :h reduce the fire hazard; * reduce the weed seed bank; 
IiigIl r:icIio:ictivc nucliclcs; * w i l l  expose the soil for filrthcr ii;itivc spccics gcl-miiiiitioii (wcctls ;ilso 

Response: 1)OE has not idcntified an efficient, cost-el'fectivc. noli-labor iiiteiisivr: ini;lnu:il n1clhod 01' tI1;itcIi 
gatl icri i ic and rciiioval for the 6000 acre buffer zone. 
Coriinicii1: 'I'hc original mapping 01' infcstalioiis docs iiot : iddi~css wcccl clciisity. Arc w c  Iwk i i i g  at I pIiii1t 

reduce soil pollution levels in ai'eiis of  

jICrI1ii [IS). 
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Rcsponsc: Iiiuculntion in agricirlture involves placing niicroorgaiiisnis into thc soil ; i t  the s;\iiic time scctl i s  
plaiitcd. The microorganisms I'oriii a symbiotic relationship wi th plant roots and iiiiprove tlic plaiil's abi l i ly  
to extract nutricnts f rom the soil. Rangeland plants have evolved in soils o f  l ow  fertility, and in niariy cases 
have formed iiatural symbiotic relationships wi th the riiycorrliizal fungi available in the soil. DOE does not 
anticipate t i l l ing large areas o f  tlie buffer zone to plant seed. 
Cornment: Page 4, # 3 wash vehicle tires. I f  this i s  not feasible pcrhaps converting pour of f  road \/chicle 
fleet to motorcycles or sonic snialler vehicle less l ikely to~transport weed seeds would be :\ppropriiltc. 
Perhaps the use of bald tires as a way to prevent vehicles f rom trailsporting weed seeds would help. 
Response: The proposal to,wash vehicle tires was intended to prevent new species f rom being brought into 
the buffer zone and slow the spread o f  on site species. The we.etls infesting the largest acreage are 
distributed by wind, and their spread would not bk hindered by washing vehicle tires. 
Coniment: Page 5, # 7 grazing animal's. -You suggest possible negative impacts to PMJM habitat, however 
possible negative impacts f rom burniiig, pesticides and other proposed changes in  nianagement do iiot 
address negative impacts on PMJM. What effects would pesticides and burns have on PMJM habitat? 
Response: Burning arid herbicide application are not planned in Preble's mouse habitat. 
Comment: Under "Revegetation," the current program is  that 1-35 acres wi l l  be revegetated and the 
proposal w i l l  include 1-70 acres. This does not seem like very much. 
Response: There i s  very l itt le disturbed acreage in  the buffer zone except as a result of' reniediation 
activities. Revegetation i s  performed in  areas where building reiiioval or reniediation activities have 
exposed fresh soil. There i s  not a large backlog of disturbed acreage waiting to be reclaimed. 
Comment: Under "Herbicide Application," the current program i s  260 to 265 acres annually and the 
proposal includes 1770 to 1780 of the  5800 acres total annually. For how many years wil l  the spraying 
continue? W i l l  monitoring o f  weed density be done to conf i rm there i s  an iictiial decrease in plant cover'? 
Broadcast spraying i s  best done only i n  densely populated weed infestations. H o w  11iiin>/ acres o f  the 
Rocky Flats weed infestations meet this criterion'? 
Response: The amount o f  acreage that would be treated in out ycars wi l l  depend tipoi1 tlic success 01' 
treatment. Monitor ing and evaluation wil l determine the need for re-treiitment. Studies of the coiitrol 01' 

dorrii;iiit.in the soil have sprouted and been killed. 
Comment: Under "Mechanical mowing," there are no changes iii inowing I O  miles of roadsides i1nnually - 
how inuc l i  roadside arca i s  there in t l ie property? Under "Road C;ixliiig. 110 cli;iiigc i o  tlic gi.atliiig 01'25 
miles 01' road annually. H o w  many m i l e s  are there to ta l?  
Response: Roadside mowing occurs along tell ii i i les of iniprovcd r o ~ I s  at the s i te  for p ~ r p o s e s  o f  safety. 
iicstlictics and weed control. There are about 25 iiiiles o f  grx icd ~ r ; i v e I  roads iii [ l ie  bul'l'er zonc iii itl ;I 

siiiiiI;ir aiiiouiit 01' "two-track" r o d s  that ;ire used very l ightly and not g i ~ l c d .  

. , 

L I S ~  knapweed suggesi that herbicides wil l need to he reapplied every 3 01.4 yeai's unti l the seeds ly ing 

' I ,  

. .  

I I  
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Comment: Under "Hand Pulling, "there are no changes on the lcss than 4 acres per year we would suggest 
,11:1t for the low density infestations, hand pul l ing niaybe the pr;ic[ice of choice for weed control. 
Response: Hand pul l ing would be one of the methods of choice to control sinall infestations o f  noxious 
Needs. Hand pulling i s  not efficient for infestations that cover ii large ilcreage. 
Coiiinient: Are you doing any revegetation to prevent further weed iiifest:itioiis'? 
I<esponsc: 1)OE revegetates acreage [list i s  disturbed as ;I result 01' rciiicdiatiori or ni;ii i i~cii;ii icc wc:)rk i n  tlic 
S u f f e r  zone. This ;iiiiouiits to about 35 acres per year ctii.reiitly. 
Conlinelit: Under "Cultural," thcrc i s  no change in  the proposal to rcsced distiirbcd a r e x .  Is this i i i c l t i d i i i ~  
,111 the gladed roadsides? 
Response: The estimated acreage of disturbed arcas that wo~ i l t l  be rcseedccl does not include roadsides. 
Coilinlent: Under  "Prescribed Fires." f lamiiig o f  the green roscttes i s  a I'urther way to deal wi th bieiinials. 
This includes 3 quick heating of the plant and bursting o f  l l le cells and is a viable way of dealing with 
, ~ l a n t s  in ditches and gullies that niaybe encroaching on PMJM habitat. how eve^., we ilre colicerned about 
.he problem of radioactive niiiteriiil that h;is been taken up by the pl:llits being rcle;ised into the iiirslietl. 
This i s  ;I problem that must be :iddressell i f  hurning i s  to I x  ~ i s e d  1,'or v?epetation i i iun i ip i ienr .  
I<cspoiisc: DOE conducted an assessmeiit 01' tIie radiation ciosc: tI1;it \\:i)uId be i.cceived by site ciiip1oyccs 
:ilid ol'jsitc residents ;IS ;I restilt of'coritrollecl buiming 0 1 '  vegctariori on contai1iin;ited soils. Tlic ;isw.ssiiieii[ 
:oiicluded thiit workers tending the fire would receive ;I dose 01'0.0 I 7  i i i i l l ircnis i r i i d  the i1e;ii'est rcsitlci~ts. 
woulcl receive a close of 0.0029 i i i i l l ireii is. 
Coiiinicnt: Scotch thistle ;is a priority I weed. I havc woi.kcd ;iii area wllerc we were ;ible to ci.;icIic;itc this 
weed through iiiinuiil digging o r  pul l ing out [he root bcl'ore the blooni m;itui-ed. I t  took three years with 
periodic reviews thereafter. 
Response: DOE hopes t o  accomplish [he saiiie result with the p i t se r i t  diggin~/~/pulIing,/ciittiiig ;ippi.o;icll 
being used to control this species. Since this plant c;in become ;I very I;irge problcm oncc it i s  est~i l~ l is l ied,  
we are manually removing a11 the plants we can find. 
Comment: What monitoring protocols and efforts w i l l  be macle'! How wil l  decisions bc i i i i t t le 011 the l ' t i t u i ~  
management techniques to be used'? W i l l  there be a public process'? W i l l  vegetative data on the piuperty be 
;ivoilable for. the public to review? 
I<esponsc: DOE plans to continue the established vegetation nionitoring programs. Decisions w i l l  be bxsed 
on the results of monitoring the effectiveness of weed control actions. The monitoring prograin rind the 
results wi l l  be discussed in  the annual vegetation monitoring reports which are available to the public in the 
Rocky Flats r d i i i g  rooiris. 
Conimcnt: The document lacks the defining criteria for decision ni;.ikiiig on I'uturc weed work. 'I'hcrc i s  110 

way to predict what w i l l  be done where and when from reading this ducutnznt. 
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Sierra Club 

23 Sierra Club 
the current condition in the future .  
Conirnent: The "Biological" section says you are introducing one new species of insect per year. 
According to Biolntegral Resource Center, on knapweecl i t  takes 5 to 10 years for knapweecl-specific 
species to take hold and have an limiting effect on seed production and plant growth. Which insects :ire 
currently on site? How long h a s  each species been there? What inilxict wil l  periodic pesticide spixying or 
use have on tliose biological that may not be completely established or, for that iiiatterl 011 the bio1ogic;il , 
that are already established? 
Response: The site uses several insects; some have been established since the 1970s. Biological coiit~.oIs 

Sierra Club 24 

22 

the ability of insects to control them. 
Comment: I t  is too bad this order (Integrated Pest Management) was not fully addressed i n  tlie EA. 
Response: Integrated pest management includes control of weeds, rodents, insects ;ind other pests. This 
e 11 vi run men t a I assess men t ;in d the correspond i 11 g vege t ii t i o 11 m a 11 age i i ie  n I p I ;I 11 ad tl res s weed c o n t rc) I 12 11 t cl o 
not ;Iddress 111~" control o f  other pests. This environmental ;issessiiieiit cv;ilit:ites tlic cl'l'ccts 01' iiitcgratiii: 
sever i i l  vcset;ition iiiiiiiiigeiilei1t teclinicliies. 
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a ppl icat i ot I pi.ogram. We 11 rge yo ti to pu 1's tie ;\I tei'iial i ves IO ae 1. i ;I I Iicr.1) ic ide spray i lip. suc Ii ;IS I> i c) I og i c;i I 
;itid niech;iiiical managenlent methods. 
Response: There w i l l  be very specific site controls over the application of herbicide by :\it., and there are 
;iIready very specific controls on application by ground equipment. Droplet size is  specifically controlled 
by nozzle aperture, and droplets.are kept at large enough sizes that the application i s  a spray of' di.oplttts, 
rather than ii t i i i s t  that might be transported t o  lion-target areas. Adverse weather conditions, incltrdinp high 
wind speeds o r  rain, w i l l  tet'tiiinate or prevent application. Allowable conditions for wind speeds and 
precipitation events are specified i n  the application limitations for each chemical product. 

activity that would occur in any one year: The annual vegetation iiionagenient plan updates w i l l  clescribe 
the specific management plans for each year. 
Conimcnl: We request that you involve the Arvada Fire Protection District in tiny activities tha t  inclucle 
coiitiulled burns and in the consideration o f t l i e  risk o l 'w i ld  fires. 

The alternatives in the environmental assessnient were designed to i'epresent the iiiLiximiim level 01' 

Response: Controlled burns w i l l  include public information and cooperation with local tiiiinicipalities, 
counties and other agencies. 
Comment: Inasmuch as parts of the buffer zone have no1 been grazed for several decades, periodic burning 
can be an iii ipoitant means to eliminate noxious weeds, and stiniulate native grasses. We hearlily endorst: 
use o f  burning on buffer zone grasslands in ordcr to accurately asscss i t s  impact on native grasslands. 
Resvonsc: None required. 
Comment: I t  is'abundantly clear that fire i s  a key ecological process in grasslands si icl i  as those that occur 
at Rocky Flats. Without fire, the grasslalids at Rocky Flats i i iay become decadent with excessive build-up 
of plant litter and a concomitant decline i n  the diversity of native plants and aninials that have xlapted to 
neriodic burnine over the niillcnnia. 
IXesponse: This comment confit-nis our own  conclusions. 
Conlnient: I t  is also clear that prescribed burns can he conducrccl s:ifcly ; i d  with the  support ol' tlic public 
il'stcps are takeii to inforni  people about the benefits o f  prescribccl 1xtrtiiiig and tlic extctisive pl;itii i itig tlii1t 

precedes each prescribed burn. 
IXesponsc: IIOI' pl;ii is to keep interested partied inforiiied 01' p lans a1 the site. 
Coninient: We are conccrned that  only 250 i1CreS in the buffet- ZOIW receive yeilrly herbicides. i1ianti;il o r  
i i iecliiiti iciil renioviil and biological controls to control the sprc;ttl 01. weeds at tlic Site. A i i i uc l i  iiiore 
agcicssive plan for the entire buI'I'er zone should Iiiive bccn dcvclol)cil scvct~;iI yciirs ago f o r  this ;IIC:I. 

Response: The time for sniall efforts to control most priority I species I i x  p s s e d .  The probleiii. has 
become too extensive, and aerial application of herbicide i s  needed to control these weeds oii the large 
; I IY; IS  t1i ; i t  ;ire infested. Weed control tiieasures wil l  not be ;I one tiii ic occtirreiice. Monitorin? ;iiicI 
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may be increased after some o f  the weed populations have been reduced t o  n1oi.e nimageable levels. 
Coninicnt: I would recomniend including ;I statement wi th in [ l ie  Comprehensive Action Alteriiativc t1i;it 

addresses the use of additional integrated vegetation manageriient techniques when they becoiiie available 
mid if they are appropriate to the Site. 
Rcsponsc: New vegetation management techniques may be iiivestigated iii the future for- use at Rocky 
Flats. I f  the,new techniques are substantially different froni [ l i e  techniques tliat have been evaluated in the 
c ii v i 1.0 t i  me t i  t  ii I assess iiien t , ii nd I hey have the pot en t i ;I I for re st i  I t i 11 p i t i  e 11 v i ro 11 ine 11 i ;I I i m p x  t s , I hey  w o i i  Id 
require ;I separate assessment. 
Coni i i ic i i  I: I woii Id reconimencl i ncl ud i iig ;I conipoiieiit t h i i t  out I i lies how ;I I I I he  tech 11 icliies w 11 i c l i  iirc tisetl 
wi l l  be evaluated for efl'ectivcness. 
Rcsponsc: Inforiiiatioii has been added to [ l ie eiiviroi1niciit;iI i issessniciit to ilescrihe the i i ioi i i iori i ig t h ; i t  i s  
coliducted to assess the effectiveiiess of vcgeration niaiiageiiiciit actions. 
Comiiiciit: Those weeds whose populations LIIY si1i;iIl ;ind coiiti.ollahlc shi)iilrl bc includid i i i  [lie I'i.ioi.ity I 
ciitczory. 'Those weeds t h a t  pose ;I Iiighei. t h i u t  o f  expaiisioii duc to [lit' iii iti ire of' their d ispcrwl  ( i c :  
Hotiiidstoiiptie and Russian Thistle) should a l s o  be included jii ;I c:itegory of higher pi.iority. 
I<cspoi~sc: Weed species ;it [ l i e  site Ii;ive been prioritized accordins to the  severity o f  the prohlcni llicy 
cu iw i i t l y  pose or the severity o f  the probleiii they potei1ti;llly post il. thcy get ;I foothold. T h e  i)i.ioi.iti~,;i[i~)ii 
f'uIli)ws ;I process i s  in  the form 01' ;I risk ;1ssessmeiit siliiil;Il. to t1i;it t lc \~ lope:d by [lie N:iiioii;il I%rk Si.i.,viFc. 
I IOE i i i [ t ' i ic ls IO ;ipply cont ro l  i1ic[Iiocll; to spccics cui.r'cntIy cliiii.;ictcrizt'tI ;IS lo\vcr pr ior i l i ts .  hiit o t i i '  cI ' I~or.~s 
will I,c coiicciiti~>itcd niost hcavily 0 1 1  priority I spccics. 
Comiiieiil: A staiemttnt  needs to be included t11;1t addresses  lie potcnti;il I'or n e w l y  intiw.liiccd u 
species ;iiiil the need to coiitrol t l ieni.  
I<cspoiise: The Wetttls sectioii of' the enviroiiii ieiital ;isscssI1icIit st;itcs t h i i t  tlierc niay IX ;I I icciI  to :~ppl!, 
controls to newly introduced weedy species ;it the site il' they hecoiiie rcsideiits. 


